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QTc INTERVAL DURATION CLASS AND DRUG THERAPY OF
PATIENCE IN A FIRST YEAR AFTER PACEMAKER
IMPLANTATION

Brynza M. S., Yabluchansky M. I.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

49 patients (28 female, 21 male) with implanted DDD/DDDR, VVI/VVIR and CRT pacemakers are
investigated. Purpose frequency and dose rate of anticoagulants, antiplatelet agents, direct thrombin inhibitors,
cardiac glycosides, amiodarone; ivabradine, diuretics, aldosterone antagonists, beta-adrenergic blockers,
calcium channel blockers, angiotensin-converting enzyme (ACE) inhibitors, angiotensin 1l receptor blockers
(ARBs), statins were evaluated before, in acute postoperative period (3-5 days), 6 months and 1 year after
pacemaker implantation. Patients were divided into classes 1 (hormal QTc (320-440 ms)) — 24 (49 %)
patients) and 2 (long QTc (> 440 msec)) — 25 (51 %) patients) of QTc interval duration. To process the data
using standard statistical procedures using Microsoft Excel. It was more often prescriptions of new
anticoagulants, beta-adrenergic blockers, ARBs, statins to patients in the first year after pacemaker
implantation. QTc interval duration lengthening was associated with a greater purpose frequency and doses of
amiodarone, diuretics, beta-adrenergic blockers, ACE inhibitors, ARBs and statins. Patients with implanted
pacemaker need individualized drug therapy according to QTc interval duration, in particular, enhancing
antiischemic, antihypertensive, antiarrhythmic therapy and therapy of chronic heart failure in patients with
QTc interval duration lengthening.

KEY WORDS: pacemaker, drug therapy, QTc interval duration

KJIAC TPUBAJIOCTI IHTEPBAJTY QTc TA MEJUKAMEHTO3HUI
MEHEJ)KMEHT NALIMEHTIB B EPILIWI PIK IICJISA IMILIAHTALIIT
EJIEKTPOKAPAIOCTUMYJIATOPY

bpunza M. C., Aonyuancokuii M. 1.
XapkiBchKkuii HanlioHansHUH yHiBepcuTeT iMeHi B. H. Kapasina, M. XapkiB, Ykpaina

O6crexxeHo 49 marieHTiB (28 KiHOK, 21 YONIOBIK) 3 IMIIAHTOBAaHUMH EJIEKTPOKAPIiOCTUMYIATOPAMHU
(EKC) B pexxumax DDD/DDDR, VVI/VVIR i CRT. OminaroBanu 10, B TOCTPOMY HicCISONEpalifHOMY MTepioi
(3-5 1n006y), uepe3 miBpoky i 1 pik micns immiantanii EKC wactory npusHaueHHs i koedillieHT 1031
AHTHKOATyIISIHTIB, aHTHATPEraHTIB, MPSAMHX IHTIOITOPIB TPOMOIHY, CEpIEBHX TJIKO3HIIB, aMioJapoHY;
iBabpainHy, NiypeTHKiB, aHTATOHICTIB aJbJIOCTEPOHY, OJOKATOpiB OeTa-0JIOKATOPH, aHTArOHICTIB KaJIBIIIIO,
iHTi0ITOPiB aHTiOTeH3IMmepeTBOproroUoro ¢epmenty (AIID), GrokatopiB perenropiB anrioreHsuny 11 (BPA),
cratuHiB. [lanientu Oynu posaineni Ha kinacu 1 (Hopmansaoro QTc (320-440 mc)) — 24 (49 %) nauieHTiB) Ta
2 (momoxenoro QTc (> 440 mc)) — 25 (51 %) nauientiB) TpuBanocTi inrepBany QTc. s 06poOku raHux
BUKOPHCTOBYBAJINCSI CTaHAAPTHI CTaTUCTHUYHI mpouenypu 3a gonomororo Microsoft Excel. Ilaumientam B
nepiui pik micnst iMrutantanii EKC 6inpnn yacto npu3HavyaroThCsl HOBI aHTHUKOATYJISIHTH, OJlokaTopu Oera-
6nokatopu, BPA, crarunu. IlogosxenHs TpuBanocti iHTepBaixy QTc acomiroBanocst 3 OLIBIIMMH YacTOTOIO
NpU3HAYCHHS 1 J03aMH aMioIapoHy, CEHYOTiHHUX Iperaparis, 6jokaTopis Gera-610kaTopu, iHriditopu AIlD,
BPA i cratunis. [lanientu 3 iMmianToBanumu EKC moTpeOyroTh iHIWBIAyaTi30BaHOTO MEAMKAMEHTO3HOTO
MEHE/DKMEHTY 3 ypaxyBaHHAM TpuBanocTi iHTepBasry QTc, 30KkpemMa, NOCHJIEHHS aHTHIMIEMIYHOI,
AHTUTINEPTEeH3UBHOI, aHTHApUTMIYHOI Teparii 1 Tepamii XpoHiuHOi cepreBoi HegocratHocTi (XCH) y
nani€eHTiB 31 30IbIIeHHAM TpHuBaiocTi iHTepBairy QTc.

K/IFIO490BI CJIIOBA: eneKkTpoKapAioCTUMYJISITOP, MEIUKaMEHTO3HMH MEHEKMEHT, TpPUBAJICTh
inrepBaiy QTc

© Brynza M. S., Yabluchansky M. 1., 2016
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KJIACC MTPOJIOJIKUTEJABHOCTH MHTEPBAJIA QTec U MEIUKAMEHTO3HBIN
MEHE/)KMEHT ITAIITMEHTOB B ITEPBBIN I'OJ] TOCJE UMILIAHTAIIAA
SJEKTPOKAPIUOCTUMYJIATOPA

bpovinza M. C., Aonyuanckun H. U.
XapbpKOBCKHI HallMOHaNbHbIA yHUBepcuTeT uMeHu B. H. Kapasuna, r. XapekoB, Ykpanna

O6cnenoBanbsl 49 manuenToB (28 »xeHmuH, 21 MyxuuHa) ¢ uMIUiaHTHpoBaHHbIME ODKC B pexumax
DDD/DDDR, VVI/VVIR u CRT. OuenuBanu 10, B OCTPOM IOCIEOINepaluoHHOM nepuone (3-5 cyTtkwm),
yepe3 nosroga U 1 rox mnocne wummiaHtanuu OKC wactoTry HazHayeHusT W Kod(QUIMEHT m03bI
AQHTUKOATyJISTHTOB, aHTUArPEraHTOB, MPSMBIX HHTHOUTOPOB TPOMOKHA, CEPACUYHBIX TIINKO3HIO0B, aMHOAAPOHA;
uBabpajvHa, JUYPETHKOB, AaHTarOHHCTOB  albJOCTEPOHA,  OJOKaTOpoB  OeTa-aJpeHOPELENnTOPOB,
AQHTAarOHMWCTOB KaJbLUS, WHTHOMTOPOB aHruoTeH3unpespamamoniero ¢epmenta (Alld), ©Oxokatopos
peuenrtopoB anrnorensuHa I (bPA), crarunos. [TaunenTs! Ob1IH pazaeneHs! Ha kiaccesl 1 (HopmansHoro QTc
(320440 wmc)) — 24 (49 %) nanumentoB) u 2 (ymmuuennoro QTc (> 440 mc)) — 25 (51 %) mainueHTORB)
npononkuTesibHocTH  mHTepBana QTc. Jlng  o0paboTKM  JaHHBIX — HMCHOJIB30BAIMCH  CTaHAAPTHHIE
cTaTHCTHYeCKHe Tpouenypsl ¢ nmomouipto Microsoft Excel. IlanpienTam B mepBblid o mocie UMIUIAHTAIN
OKC Oosnee 4acTo Ha3HA4YalOTCS HOBBIE AHTUKOATYINISTHTBHL, OJIOKaTOpHl OeTa-aapeHopenentopos, BPA,
CTaTHHBL. YUIMHEHHE NPOJODKUTENFHOCTH HMHTepBasia QTc acconumpoBaioch ¢ OOJIBIIUMU 4YacTOTOM
Ha3Ha4YeHWs W JI03aMU aMHUOJapoHa, MOYErOHHBIX IIpenaparoB, OJOKAaTOpOB OeTa-aJpeHOPELEenTOPOB,
unruouropos AIld, BPA wu craruHoB. I[lanmentst ¢ wummiantupoBanbiMu OKC Hyxknaroorcs B
UHAUBUAYAIN3UPOBAaHHOM MEIUKAMEHTO3HOM MEHEIKMEHTE C Y4eTOM MIPOAOIDKUTENbHOCTH HHTepBana QTc,
B YAaCTHOCTH, YCUJIICHUH aHTUHIIEMHYECKON, aHTUTUIICPTCH3UBHOM, aHTHAPUTMUYECKOH Teparuu U Tepanuu
XpoHH4eckoil cepaeuHoi HemocraTtoyHocTd (XCH) y mamueHToB ¢ yBeIMYEHHEM MPOJODKUTEIBHOCTH

unTepBasa QTc.

K/ITIOYEBBIE CJIOBA:
MPOOJKUTENBHOCT HHTEpBaa QTc

INTRODUCTION

Cardiac pacing (CP) in different regimes is
one of the leading therapies  of
bradyarrhythmias and chronic heart failure
(CHF) [1]. Improving survival and quality of
life of patients [1], it is almost always require
the concomitant drug treatment as a pacemaker
(PM) implantation previous diseases and
conditions induced by the PM.

Currently, it is generally accepted the same
approach drug therapy of patients with a
spontaneous and stimulated rhythm [1-2],
however, multi-center studies show that the use
of different groups of drugs in patients with a
permanent CP should have a number of
features.

QTc interval duration lengthening is a poor
prognostic indicator as for patients with
spontaneous rhythm, as for patients with CP
[3-4]. Despite this, especially drug therapy of
patients with going of QTc interval duration
beyond the normal physiological values after
PM implantation has not yet been studied.

OBJECTIVE

The aim of the research is to evaluate drug
therapy of patients in the first year after

DIIEKTPOKAPIHOCTUMYIIATOD,

MeZlI/IKaMeHTO?;HI)Iﬁ MCHCI)KMCHT,

pacemaker implantation interval

duration classes.
MATERIALS AND METHODS

49 patients aged 69+10 (M=*sd) (28 —
female, 21 — male) were examined in the
department of ultrasound and instrumental
diagnostics with miniinvasive interventions of
GI «Zaycev V.T. Institute of General and
Urgent Surgery of NAMS of Ukraine», 10
among them have an atrial fibrillation (AF).
All patients were implanted pacemaker from
2008 to 2014, pacing is carried out in regimes:
DDD (10 patients), DDDR (13 patients), VVI
(7 patients), VVIR (11 patients), CRT (8
patients).

Patients aged less than 40 years, presence of
concomitant stable angina 1V functional class
(FC), chronic heart failure (CHF) IV FC and/or
stage Ill, the stimulation of the right ventricle
(RV) and/or left ventricular (LV) less than
50 % were excluded from the study.

Chronic ischemic heart disease (IHD) was
observed in 31 (63 %) patients, including 9
patients — myocardial infarction. Arterial
hypertension was observed in 37 (76 %)
patients, AF — in 10 (20 %) patients, CHF — in
35 (71 %) patients.

in QTc



Drug therapy was represented by the
following groups of drugs: BOlA A
anticoagulants (warfarin); BO1A C antiplatelet
therapy (aspirin, clopidogrel); BO1A E direct
thrombin inhibitors (dabigatran etexilate), and
VO1A F direct factor Xa inhibitors
(rivaroxaban) (new anticoagulants); CO1A
cardiac glycosides (digoxin); CO01B D01
amiodarone; COlE B17 ivabradine; CO03
diuretics (furosemide, torasemide,
hydrochlorothiazide); S03D A aldosterone
antagonist ~ (spironolactone); CO7A  beta-
adrenergetic blockers (carvedilol, metoprolol,

bisoprolol, nebivolol); C08C A calcium
channel antagonists (dihydropyridine
derivatives — amlodipine, nifedipine and

fenilalkilamin derivatives — verapamil); CO9A
angiotensin  converting enzyme  (ACE)
inhibitors (enalapril, lisinopril, ramipril); C09C

angiotensin 1l receptor blockers (ARBS)
(losartan, candesartan); CO01A A
hydroxymethylglutaryl  inhibitors (HMG)

coenzyme A (CoA) (statins) (atorvastatin,
simvastatin).

Dose coefficient for each group of drugs
has been calculated as the average value
among the ratios of each drug dose group
versus middle therapeutically for this drug,
taken as 1.0. It corresponds to the group of
anticoagulants warfarin 5 mg; antiplatelet
agents — 75mg of aspirin and 75 mg
clopidogrel; 75 mg of dabigatran etexilate and
5mg rivaroxaban; in the group of cardiac
glycosides — 0.00025 mg digoxin; 200 mg
amiodarone; 10 mg ivabradine; in the group of
diuretics - 40mg furosemide, 5mg
torasemide, 12.5mg hydrochlorothiazide,
2.5 mg indapamide; in the group of aldosterone
antagonists — 50 mg spironolactone; in the
group of beta-adrenergic blockers — 5mg
bisoprolol, 100 mg metoprolol, 12,5mg
carvedilol, 5mg nebivolol, 5mg betaxoloal,
50 mg atenolol; in the group of calcium
channel antagonists — amlodipine 10 mg,
nifedipine 90 mg, verapamil 80 mg; in the
group of ACE inhibitors — 10 mg enalapril,
10 mg of lisinopril, 5mg ramipril, 10 mg
fosinopril; group ARBs — 50 mg losartan, 8 mg
candesartan; in the group of statins — 20 mg
atorvastatin, 20mg  simvastatin, 10 mg
rosuvastatin.

To measure the duration of the QT interval
and heart rate of the patients before and after
pacemaker implantation (3-5 days after
surgery) were recorded on a computer ECG
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electrocardiograph  «Cardiolab +» (HAI-
Medica). The stimulated QTc interval duration
was measured after the removal of the stimulus
artifact in three consecutive complexes of the
Q wave to the beginning of the descending
segment of the return of the T wave in leads to
the contour I, V5, and V6 with choosing of a
maximum value. The corrected QT interval
duration (QTc) of the patients with
spontaneous rhythm and pacing was calculated
by the Bazett formula: QTc = QT/(RR ” 0,5).
For patients with AF, QTc was calculated
using the formula of Fermingem study for
patients with atrial fibrillation: QTc = QT +
0,154 x (1000 — RR) [5], the measurement
accuracy — 0.5 ms.

The patients with pacemakers were divided
into 3 classes of stimulated QTc interval
duration: class 1 — normal (in the physiological
range of values) — 320-439 ms, class 2 —
(qualified) an elongated QTc — > 440 ms, and
class 3 (qualified) shortened the QTc -
< 320 ms [6].

In class 1 of QTc interval duration 24
(49 %) patients were included, mean age 66 +
10 years (men — 13, women — 11) and in class
2 — 25 (51 %) patients, mean age 69 + 9 years
(males — 8, female — 17). In the class 3 is not a
single patient was registered. Frequency of
prescribing groups and dose rate of each of the
groups of drugs in relation to the middle
therapeutically dose were evaluated before, in
the acute postoperative period, after 6 months
and 1 year after PM implantation in QTc
interval duration classes.

The data were processed after formation the
Microsoft Excel and Statistica base. For
statistical evaluation of the results, the
parametric criteria (mean - M, standard
deviation — sd) and nonparametric ones
(absolute (n, number) and relative (percentage
of (p, %) and the mean percentage error (sP),
the criterion %2) units) were used. The
probability of differences between groups was
determined using a non-parametric U — Mann-
Whitney test. The expected result is
determined by levels of reliability p < 0.01 and
p < 0.05.

RESULTS AND DISCUSSION

Before PM implantation it was the most
commonly prescribed in the order of ACE
inhibitors, antiplatelet agents, statins, beta-
adrenergetic blockers, diuretics; and less likely:
amiodarone, cardiac glycosides, calcium
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channel blockers, aldosterone antagonists, new
anticoagulants. In acute postoperative period
after PM  implantation  frequency  of
appointment of beta-adrenergic blockers was
increased, in the rest of drugs the frequency
was not significantly changed. By 6 months,
and 1 year frequency of appointments of

anticoagulants,

new anticoagulants,

beta-

adrenergic blockers, ARBs, statins were
consistently increased; of digoxin - decreased;
of other groups of drugs — there were no
significant changes.

Frequency of appointments and dose ratio
groups of drugs in patients in first year after
PM implantation in QTc interval duration
classes are shown in table.

Table

Frequency of appointments and dose ratio groups of drugs in patients in first year after PM
implantation in QTc interval duration classes

QTc interval duration class
Class 1 Class 2
Pharmacological drugs S5 2 8 8 =5 2 8 8
[algE= o 8o ©O ©O (A= 0 TO ©O ©O
o |538 ot ot = 538 g2 ot
55 cag P=g=] P=g=] 5 S cag £ EE
8E |T8% <B | <2 |8z | g | 2| <2
o o
= o = =3
Percentage
BOIA A | Ofpatients | 6+6% | 19% | 1429 | 20410 | 0F | 1848 | 2629 | 2029
Anticoag | (% £p)
ulants i
[zl‘\’jirgé')o 1 1 | 11+03 162 " 1 | 15+05 163; o
Percentage
BotaC | ofpatients | 3849 | 31 | 50413 | s6+14 | %0 | a7ag | B | 02
Antiplate | (% *p)
lets Dose ratio
(M  sd) 1 1 1+0,06 1 1+05 1 1 1+0,2
Percentage
SUIA | of patients | 1210 | 96 | 7+7 | 12+10 ovi | 239 | 9s6 | 2L
1 0f + ’ y
glycoside D(o/soe rz:?io
s
(M = sd) 1 1 1 1 1 1 1 1
Percentage
colB | of patients | 13+ 11 1‘;* 21411 | 18+9 1f0i 18+8 297*3: ﬁi
D01 (% =+ p)
Amiodar .
one Dose ratio 0.75 1,2+ 1,2+ 1,75+ 1+ 1,9+
1+04 + o 1+04 - .
(M £ sd) ’ 0.25 13 ’ 0,5 0,4*, 0,3 0,5%,
Percentage
CO1E of patients - - - - - 7T+7 7T+7 T+7
B17 (% +p)
Ivabradin Dose ratio
(M = sd) ] ] ] ] ] . . !
Percentage
of patients | 13+10 14; igf Zliif leoi 2319 igf 13121:*
C03 (% + p) :
Diuretics .
Dose ratio 14023 O’IS 15+ 1,1+ 12+ 184 1% 19+ 2,1+
(M £ sd) ’ 0.25 0,75 0,6 0,5 ' 1 1*
Percentage
CO03D A .
Aldoster | of patients | 10+5 | 9+6 | 16+£6* | 12+4 | 8=5 7+7 18*i 31:5*
on (% + ) 8 13%,
antagonis | Dose ratio 0,8+ 0,8+ 075+ | 13+ | 16+
ts Mzxsd) | 1E04 [ gq |12£05) 1204 1 54 025 | 04" | 05"
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Continuation of the table

Co7A | Percentage
Beta- of patients | 12+7 T 64 + 69 19+ 45+ 11 55 82 %
13 13 14 11 10 11
adrenerg (% + p)
etic Doseratio | 0,7+ | 09+ 09+ | 08+ 1,1+ | 15+
blockers | mxsd) | 03 | 03 | M*O4] 03 | 03 | 2903 | o6 | 08
CO8C A | Percentage
Dihidropi | of patients | 11+7 | 9+6 21*%5* 11 bl 8+5 5+4 9+7 12+6
ridin (% + p) 11 ) 9 )
calcium
channel | Doseratio | 0,8+ 1,25+ | 08+ | 11+
antagonis | (Mxsd) | 02 | O° | O7F02) 05 A0S Tog 03 | 03
C08D
AO1 Percentage 17 +
Fenilalkil | of patients - 8+6 o 14+8 - 5+4 9+7 11+9
- 10 )
amin (% +p)
calcium
channel | Dose ratio 11+ 1,1+ 1,2+
antagonis | misq) | T | 01 | T ! ' ! 07 | 07
tS L 1 L
Percentage
C09A | of patients | 39+ 12 3?; 43+13 | 40+11 | 3148 | 2749 igff 629"
ACE (% + p)
ingibitors | Dose ratio | 1,2+ 0,8+ 11+ 16+ | 12+
Mxsd) | 02 L 072031 753 04 | 103 | ga | o3
Percentage
of patients | 9+6 | 9+6 | 14+9 | 20% | 415 | 14277 | BEF | 22
C09C (% p) 14 8 10
ARBs Dose ret)tio 1,2+ 1,3+
(M = sd) 1 1 1 04 1+02 | 1,3+04 1 04
Percentage
. 21+ 36 + 30+ 20 + 36 + 49 +
COIA A Ozozaiep“)ts 2010 | 7y 13” 117 11 | BE8 | 107 | e
Statins
' Doseratio | 0.6+ | 08% | gg,0,| 06% | 07% | goig, | 09% | 13%
(M + sd) 0,2 0,2 o 0,2 0,2 ' ' 02 | 03*"

Note: M-average value; sd - standard deviation; *p < 0.05 — between values in classes; **p < 0.05 -
between values before, in the acute postoperative period, 6 months and 1 year CP.

Frequency of appointment of
anticoagulants, new anticoagulants and
antiplatelet agents before and during acute
postoperative period after PM implantation did
not differ in QTc interval duration classes 1
and 2. By 6 months and 1 year, and it has
increased in both classes without significant
change drugs doses.

Frequency of digoxin prescription at
baseline was greater in QTc interval duration
class 2, successively decreasing to 6-month
observation period in both classes. By the year
it has increased in the class 2 and even more
diminished in class 1. The dose of digoxin
remained middle therapeutically at all stages of
monitoring.

Destination frequency of amiodarone did
not differ before and after PM implantation in
classes 1 and 2. The dose increase in class 2 to
6 months and a year of observation.

Frequency of appointment and dose ratio of
diuretics before PM implantation did not differ
in QTc interval duration classes, at 6 months
and 1 year consistently increased in both
classes 1 and 2. Destination frequency and
dose ratio of aldosterone antagonists has also
increased to a year, but only in QTc interval
duration class 2.

Initially, the same frequency of beta-
adrenergic blockers destination, with PM
implantation at observation stages consistently
increased in both QTc interval duration classes,
to a greater degree in the class 2. The dose of
beta-adrenergic blockers increased 6 months
after PM implantation only in QTc interval
duration class 2.

Frequency of appointment of ACE
inhibitors and ARBs did not differ before PM
implantation in QTc interval duration classes.
With implantation to 6 months it has increased
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in the class 2 with increasing of ACE inhibitors
doses.

Destination frequency of statins before and
during acute postoperative period after PM
implantation did not differ, however, increased
after 6 months in both QTc interval duration
classes. Increasing the dose of statins was
observed only in the class 2 1 year after PM
implantation.

Frequencies of destination and dose ratio of
ivabradine, dihydropyridine and fenilalkilamin
calcium channel antagonists were the same
before and on the stages of follow-up after PM
implantation in studied QTc interval duration
classes.

We have shown an increase of appointment
frequency of anticoagulants, new anticoa-
gulants, beta-adrenergic blockers, ARBs in
patients in the first year after PM implantation,
that’s corresponds to [7-8].

Lack of communication of frequency of
appointment increasing for new antiplatelet
agents and anticoagulants with QTc interval
duration lengthening, shown by us, is
consistent with [9] for patients with
spontaneous rhythm.

Described in our study the relationship QTc
interval duration lengthening and greater
frequency  of  amiodarone  destination
corresponds to the data [10], diuretics — [11],
selective blocker of beta-adrenergic receptors -
[12-13] for patients with a spontaneous rhythm
without CP. This relationship may be due to
the fact of repolarization process violation with
the QTc interval duration lengthening is one of
the manifestations of myocardial dyssynchrony
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THE ROLE OF ANEW BIOMARKER GROWTH
DIFFERENTIATION FACTOR 15 IN PROGNOSIS OF PATIENTS
WITH ACUTE CORONARY SYNDROME AND TYPE 2
DIABETES MELLITUS

Kopytsya M. P., Petyunina O. V., Vyshnevska I. R., Tytarenko N. V., Hilova Y. V.

Gl «L. T. Malaya Therapy National Institute of the National Academy of medical science of Ukrainey,
Kharkov, Ukraine

Numerous studies confirm worse results in diabetic patients with acute coronary syndrome (ACS)
compared with non-diabetic patients. Different mechanisms underlie the adverse outcomes of ACS and
diabetes mellitus. In this connection, a special place is occupied by the study of new biomarkers that reflect
the complex pathogenic processes in these patients. Purpose: to investigate the role of the biomarker GDF 15
in prognosis of adverse outcomes in type 2 diabetes mellitus (DM2T) patients with ACS. Materials and
methods: 73 patients with different forms of ACS were screened. Levels of biomarkers: GDF 15, N-terminal
pro brain natriuretic peptide (NT-pro BNP) and C-reactive protein (C-RP) were determined. The follow up
period was 1 year. Endpoint was defined as lethal outcome. Results: significant differences in GDF 15 level
has been found, prognostic value of GDF 15 was estimated in patients with DM2T, using a ROC-analysis.
Threshold level of GDF 15 has been determined as 3894 pg/ml, with sensitivity of 64 % and specificity of
75 %. Conclusion: Patients with ACS and DM2T more often had a history of different cardiovascular diseases
and risk factors compared to patients without diabetes. GDF 15 level was significantly higher in patients with
ACS who had history of DM2T.

KEY WORDS: biomarkers, GDF 15, diabetes mellitus, acute coronary syndrome, prognosis

POJIb HOBOI'O BIOMAPKEPY GROWTH DIFFERENTIATION FACTOR 15
Y IMIPOTHO31 XBOPUX HA TOCTPUI1 KOPOHAPHUII CUHIPOM
TA IIYKPOBHIA TIABET JIPYTOT'O THITY

Konuysa M. I1., Ilemwnina O. B., Buunescovka I. P., Tumapenxo H. B., I'invosa /. B.
AV «Hanionanpauit iHCTUTYT Teparii imeri JI. T. Mano# HarionansHOi akageMii MeIUIHAX HAyK
Ykpaiam», M. XapkiB, Ykpaina

YucneHHi JOCIIDKEHHS TIATBEPAXKYIOTh TipIIi pe3ybTaTh Y XBOPUX Ha IYKPOBHI HiabeT mpu roctpomy
kopoHapHomy cunapomi (I'KC) B mopiBHsHHI 3 namienTamMu 0e3 aiadety. Pi3Hi MexaHi3MH JiexKaTh B OCHOBI
HecnpusitiuBux Hacuiakie ['KC Ha ¢oHI mykpoBoro niadery. Y 3B'SI3Ky 3 MM OCOOJIMBE MiCIe 3aiiMaroTh
JIOCJTIJDKEHHS] HOBUX OloMapKepiB, M0 Bi10OpaXkaloTh CKJIaJIHI MaTOreHETHYHI MPOLEeCH y IIUX XBOpuX. Meta
poGoTu: BUBYMTH poJib HOBoro Oiomapkepu GDF 15 B npornosyBanHi nepe0diry ta pesynsratie OKC Ha Tii
mykpoBoro miadety 2-ro tumy (IIJI2T). Marepianu i MeToan: o0CTeKeHO 73 XBOpHX 3 Pi3HUMH (hOopMaMH
I'KC. Byno BusHaueHo piBens Giomapkepis: GDF 15, N-terminal pro brain natriuretic peptide (NT-pro BNP)
ta C-peaktuBuuii mporein (C-PII). Ilepiox crocrepexxenns ckiaaB 1 pik. KiHiieBa kpamka BuU3HAYEHA SIK
neTtadpHUN BUXiA. PesymbTaT: 3 OTsiMy Ha BUSBIEHI IOCTOBipHI BigMmiHHOCTI piBHI GDF 15, Oyma
nmpoBesieHa crpoba omiHuTH mporHoctuaHy miHHICTE GDF 15 y xBopux ma IJI2T 3a momomororo ROC-
aHamizy. I'paHuuHUM 3HaueHHsAM OyB Bu3HaueHuit piBenb GDF 15 3894 mr/mu, 3 uymmusicTio 64 % i
cnenudigaocTio 75 %. BucuoBku. XBopi 3 I'KC i 2T yactime manu B aHaMHe31 pi3HI cepIieBO-CyANHHI
3aXBOPIOBaHHS Ta (akTopu pu3nMKy B mopiBHAHHI 3 xBopumu Oe3 L[JI. Pisenr GDF 15 OyB moctoBipHO
nigsuieHni y rpyii xsopux Ha ['KC, sixi manu B anamuesi LII2T.

KITIOY9O0BI CJIOBA: 6iomapkepu, GDF 15, mykpoBuii niabeT, rocTpuii KOpOHAPHUHA CHHIPOM, IPOTHO3
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Hilova Y. V.. 2016 12
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POJIb HOBOT'O BUOMAPKEPA GROWTH DIFFERENTIATION FACTOR 15
B OHEHKE ITPOT'HO3A Y BOJIbBHBIX OCTPBIM KOPOHAPHBIM CHUHJIPOMOM U
CAXAPHBIM JUABETOM BTOPOI'O TUIIA

Konuuya H. I1., Ilemionuna O. B., Buwuneecxkasa U. P., Tumapenko H. B., I'uneea 5. B.
I'Y «HauunonaneHb1i uHCTUTYT Tepanuu uMmeHH JI. T. Manoi HaunonansHOM akaieMuy MEAUIIMHCKUX
HayK YKpauHbI», I. XapbKOB, YKpauHa

MHOTOUHCIEHHBIE NCCIEIOBAaHNUS MOATBEPKIAIOT XyAIINE Pe3yIbTaThl y OOJIBHBIX CaXapHBIM AHa0ETOM
npu octpoM KopoHapHoM cuHApoMe (OKC) mo cpaBHeHHIO ¢ HeAMaOCTHYECKIMHA TaIlieHTaMH. Pa3nnaHble
MeXaHU3MBI JIeKaT B OCHOBe HeOmaronpusaTHeXx ucxonoB OKC Ha ¢oHe caxapHoro nuabera. B cBs3u ¢ aTimM
0c000€ MECTO 3aHMMAIOT HCCIEIOBAaHHUA HOBBIX OMOMAapKepOB, OTPAXKAIOMINX CIOXHBIE MaTOTCHETHYECKHUE
TpoIIecCHl y 3TUX OoNbHBIX. L{enb paboThl: m3ydnuTs pois HoBoro 6uomapkepa GDF 15 B mporno3upoBaHnu
teueHuss u ucxomoB OKC Ha ¢one caxaproro mmabera 2-ro tuma (CHA2T). Marepuansl m MeETOZBI:
obcnenoBano 73 mamuenTa ¢ pasnuaasiMu popmamu OKC. Brut onpenenen yposens 6nomapkepa — GDF 15,
N-terminal pro brain natriuretic peptide (NT-pro BNP) u C-peakrusHiit nporeunn (C-PIT). HabmronarenbHbIit
nepuon cocraBun 1 rox. KoHeunas Touka ompeneneHa Kak JICTaIbHbIA MCXOA. Pe3ynbTaThl: y4UTHIBas
BBIIBJICHHBIC JOCTOBEpHbIe oTanums ypoBHs GDF 15, Oputa mpozenana moneITKa OLEHATHh MPOTHOCTHIECKYTO
3HagIMOCTh HeHHOCTh GDF 15 y 6ompueix C2T ¢ nomomisio ROC-ananm3a. [ToporoBbiM 3Ha4eHHEM OBLIT
onpezneneH yposeHb GDF 15 3894 nr/mi, ¢ wyBcTBHTENBHOCTBIO 64 % W crieruduanocta 75 %. BriBoxsl.
Bonpapie ¢ OKC u CJI2T wame wmMenn B aHaMHE3€ pPa3lUYHBIC CEpIACYHO-COCYAUCTHIC 3a00NICBaHUS U
(haxTOpHI pricka 1Mo cpaBHeHHIO ¢ OombHBEIME 0e3 CII. YpoBens GDF 15 ObuT JOCTOBEPHO MOBHIIICH B TPYIIIIE
6onpHEIX OKC Ha done CI2T.

KITIOYEBBIE CJIOBA: ouomapkepsl, GDF 15, caxapHsiii quabeT, oCTpbIii KOpOHAPHBIH CHHAPOM,
MPOTHO3

Transforming growth factor f GDF 15 was
INTRODUCTION originally introduced as a marker, that inhibits
Diabetes mellitus (DM) is significant tumor  necrosis factor-a  (TNF-a) in

problem today. According to the WHO data, in  Lipopolysaccharide-stimulated  macrophages,

2014 9 % of world population over 18 years has  and thus it was classified as macrophage-

DM. According to the International Diabetes inhibitory cytokine-1 (MIC-1) [5].

Federation data (Atlas Diabetes, 6th Edition, Today it is known that GDF 15 is an

2013), number of people with diabetes is 382  independent  predictor ~of total and

million. By 2035 it will increase to 592 million  cardiovascular mortality. GDF 15 is produced

patients. by cardiomyocytes, adipocytes, macrophages,

Type 2 diabetes mellitus (DM2T) is the most  endothelial cells and vascular myocytes, in
common type. The disease is associated with  normal conditions and under stress. But its role
cardiovascular pathology and it significantly  as a marker of concomitant pathology has been
impairs patients™ survival. Furthermore, DM2T  insufficiently studied.

is frequent condition in patients with acute

coronary syndrome (ACS). Various OBJECTIVE

international registers have shown that people To investigate the role of the biomarker

with DM2T make up 22-34 % of patients with GDF 15 in prognosis of adverse outcomes in

ACS [1-2]. It is known that DM generally and  DM2T patients with ACS.

DM2T particularly is closely related to

overweight (abdominal obesity), that is MATERIALS AND METHODS

confirmed by elevated levels of adipokines such In Government institution «L. T. Malaya

as resistin, leptin, adiponectin, ghrelin [3]. Therapy national institute of the National

The relationship between levels of Growth  Academy of Medical Science of Ukraine» 73
differentiation factor 15 (GDF 15) and DM2T is  patients with different forms of ACS were
discussed in recent world researches. GDF 15  examined, average age of the studied patients
serum level was increased in women with was 61,8+13 years. Patients with
obesity and DM2T, and it was correlated with  hemodialysis, terminal liver failure, active
body mass index (BMI), level of visceral fat, cancer and also people who refused to sign the
blood glucose level and C-reactive protein  informed consent and to comply the study

(CRP) [4]. protocol were excluded.
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According to the clinical picture, ECG
changes and troponin | 18 patients had unstable
angina (UA), 14 patients — non Q wave
myocardial infarction (non-Q-MI), in 38
patients — Q wave myocardial infarction (Q-
IM), 3 patients were excluded from the study
because of diagnosis mismatch. As was listed in
the medical history 11 patients had DM2T, 60
patients — hypertension, 36 patients — stable
angina, 17 patients — myocardial infarction.
Blood serum was taken from patients™ vein on
admission. All patients underwent standard
protocol examination. For an acute heart failure
diagnosis was used Killip-Kimball classify-
cation. Additionally, biomarkers level GDF 15
and N-terminal pro brain natriuretic peptide
(NT-pro BNP), C-reactive protein (C-RP) were
identified.

Follow up period was 1 year. Endpoint was
defined as lethal outcome. After 1 year (£ 1
month) patients underwent the six minute walk
test (6-MWT) in order to estimate functional
class of heart failure according to the New York
Heart Association classification. During follow
up period 9 people have reached endpoint.

We have received and processed 95 % of
information from patients that were included in
the study. Statistical data manipulation was
carried out using the program «Statistics»
(version 10.0). Assessments of significant
differences between paired random samples
were evaluated by Student's t-test. Continuous
variables are presented as M+SD (SD -
standard deviation, mean + standard error of
mean) or Me, depending on distribution type
(parametric ~ or  non-parametric).  Also,
assessment of differences between the groups
was performed using non-parametric statistics
methods: chi-square test, Fisher's exact test.
Receiver operating characteristic analysis
(ROC-analysis) was used for comparative
assessment of parameters influence,
characteristic curves tracing was done. For
comparison area under curve ratio was used.
Considered parameters had a prognostic
significance at the borderline of confidence
interval area > 0.5 and p < 0.05. The larger the
area is, the higher the accuracy of the model.
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RESULTS AND DISCUSSION

Average glucose level of studied patients
was 7,80 + 0,5 mmol/I. Patients with Q-MI had
average Dblood glucose level of 8.03 =+
0.72 mmol/L, with non-Q-MI 730 +
0.63 mmol/l, UA — 6,38 £+ 0.52 mmol/l; there
Wwasn’t a significant difference in blood glucose
level in these groups. 11 patients had
established diagnosis DM2T on admission to
the hospital, glucose level in this group was
9,66 + 1,40 mmol/l, and differed significantly
(p<0.05) compared to the group without
DM2T (7,03 £ 0,44 mmol/l).

Family history of coronary artery disease
was more frequent in group with DM than
group without diabetes (64 % and 49 %,
respectively), the same was for patients with
myocardial infarction 36 % and 22 %,
respectively.

In detailed assessment of parameters that
have been identified during hospitalization in
patients with DM2T and without in history,
significant differences were identified in the
level of high-density lipoproteins (HDL) (p
< 0.05), C-RP (p <0.007), GDF 15 (p < 0.01).
There was no significant difference in level of
NT-pro BNP. There was no significant
difference of BMI parameters in both groups.
Detailed characteristic of estimated parameters
is presented in table 1.

Considering identified significant
differences of GDF 15 level, an attempt has
been done to evaluate prognostic value of GDF
15 in patients with DM2T. ROC-analysis was
performed to determine threshold level of GDF
15 that allows us to identify DM2T patients
with the most sensitivity and specificity.
Threshold level of GDF 15 was determined as
3894 pg/ml, with sensitivity of 64 % and
specificity of 75 % (95 % Confidence interval
(Cl) 0.49 — 0.88; Area under curve (AUC)
0.68). Unfortunately, relationship between GDF
15 and diabetes did not reach significant level
of (p = 0.06), despite significant differences of
biomarker in both groups (Fig. 1).
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Table 1

Comparative characteristic of parameters in examined groups of patients (M + sd)

Parameters n Without DM2T N DM2T p
Age, years 58 62,17+1,38 11 66,27+2.71 0,2
SBP, mmHg 58 147,9+£3,9 11 155,0+7,8 0,46
DBP, mmHg 58 88,34+1,91 11 88,2743.55 0,98
HR, beats per 1 minute 58 80,05+2,86 11 83,18+8,89 0,68
Creatinine, pmol/l 56 116,5+6,9 11 113,9+13,8 0,87
Cholesterol, mmol/I 55 6,78+1,73 10 4,35+0,47 0,55
HDL, mol/l 55 1,327+0,049 10 1,057+0,081 0,028
Triglycerides, mmol/| 55 1,299+0,089 10 1,223+0,135 0,73
LDL, mmol/l 55 3,16+0,14 10 2,74+0,41 0,27
GDF 15, pg/ml 58 3 565456 11 7 468+2 073 0,0058
C-RP 34 7,27+1,06 6 20,00+8,96 0,007
Blood glucose, mmol/Il 55 7,03+£0.44 11 9,66+1,40 0,025
NT-pro BNP, pg/mi 38 825.8+175.9 9 706.5+£397.1 0.77

Note: SBP — systolic blood pressure, DBP — diastolic blood pressure, HR — Heart rate, HDL — high-density

lipoproteins, LDL — Low density lipoproteins.

100

20

1)

Sensitivity

40

20

I TR R N R |

0 20 40

&0 BO 100

100-Specificity

Fig. 1. ROC-curve values GDF 15 from DM2T in patients with ACS history

A significant relationship was identified
(p <0.0001, sensitivity of 72 % and specificity
of 73 %) between GDF 15 biomarker and
narcotic drugs prescription frequency in
hospital period (95% CI 0.19 to 0.59; AUC
0.738, level of > 2508 pg/ml) (Fig. 2).

More detailed information about treatment
in both groups at the hospital stage, is presented
in table 2.

A relationship between the presence of
diabetes mellitus and 6-MWT that was

15

conducted one year after coronary events (p
< 0.05) was found. Significant association was
not identified in assessing the relationship
between DM2T and class of heart failure by
Killip-Kimball. Conversely, elevated level of
GDF 15 marker significantly depends on class
of heart failure by Killip-Kimball (95 % CI 0.57
0.86; AUC 0,714, significant level >
2910 pg/ml), with sensitivity of 80 % and
specificity of 65 % (p < 0.005) (Fig. 3).
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Fig. 2. ROC-curve of GDF 15 and narcotic drugs prescription during hospitalization period

Table 2
Frequency of drugs prescribing in patients with and without DM2T - hospital period (%)
Drugs DM2T without DM2T
n=11 n=59

Acetylsalicylic acid (loading dose) 36 57
Acetylsalicylic acid 91 100
Inhibitors of P2Y 12, (clopidogrel, ticagrelor) 100 100
Low molecular weight heparins/pentasaccharides

; . 91 95
(Enoxaparin/fondaparinux)
Angiotensin-converting-enzyme inhibitors 64 86
B-blockers 73 85
Narcotic analgesics 73 47
Loading dose of inhibitors of P2Y12 64 73
Nitrates 64 49
Fibrinolytic therapy 9 27
Diuretics 9 20
Statins 91 95
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Fig. 3. ROC-curve GDF 15 and class of HF by Killip-Kimball
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A significant difference was found in NT-
pro BNP among groups of patients with ACS
and DM2T who died and survived (p < 0.05)

Series «Mediciney. Issue 32

and there was no significant difference in
GDF 15 (tab. 3).

Table 3
Average values of biomarkers in groups of patients by prognosis (M = sd)
Parameters Had reached endpoint Had not reached endpoint p
GDF 15, pg/ml 11212,96 + 4437 6064,15 + 1157 0,29
NT-pro BNP, pg/ml 1910,6 + 894 104,5 + 34,5 0,018
In 2010 T. Kempf etal. [6] have group (healthy population). The main finding

conducted a study where an association
between MIC-1 and incident of DM2T was
first presented. The level of MIC-1 was
significantly increased in the group of
patients where DM2T subsequently has
developed compared to DM2T-free group.
However, there was a borderline significant
relationship with modification in gender and
age; also this relationship was significantly
decreased with modification in indicators
such as waist circumference, cardiovascular
risk factors, proinflammatory mediators and
glycaemia. This study was the first to predict
development of DM2T 11 years before
manifestation. However, as a result, it was
found that an elevated level of MIC-1 was not
independently  associated with  DMZ2T,
although it was significantly increased in the
group.

Large number of studies had been
conducted to estimate GDF 15 in DM2T
patients with concomitant cardiovascular
pathology and without it. In XENDOS study,
a relationship of obesity and insulin
resistance with GDF 15 for patients with pre-
diabetes was detected, where the biomarker
was an independent predictor. Also, over 4
years follow-up, inadequate glucose control
resulted in elevated levels of GDF 15.
Besides, only GDF 15 and pre-diabetes,
identified initially, were independent
predictors of inadequate glucose control over
4-year period [7].

In a study conducted by Greisa Vila et al.
[8] a cohort of patients with obesity was
examined. All patients were divided into
groups based on glucose-tolerance test
results: a normal glucose level, with insulin
resistance and DM. GDF 15 was significantly
increased in all groups compared to control
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was that GDF 15 is related to all parameters
that characterize glucose metabolism: it was
significantly correlated with glucose, insulin,
C-peptide, Hb A;c index and HOMA. GDF
15 level was significantly higher in group of
patients with obesity and new onset diabetes
mellitus than in group with obesity and
normal glucose tolerance.

In 2014, a review about relationship of
depending cardiovascular pathology in
patients with DM2T and GDF 15 role was
published. Level of GDF 15 — 3812 pg/ml
was indicated as an independent predictor of
patients with diabetic cardiomyopathy (sensi-
tivity of 82.2 %, specificity of 70.2 %) [9].

Although there are a large number of
studies of GDF 15 in patients with diabetes,
its role in acute coronary pathology is still
insufficiently studied.

As noted above, percentage of patients
with DM2T and ACS is 20-35 %, but in our
study, this figure was 15 %. Patients with DM
are initially patients of high risk for ACS
complications. In our study adverse outcome
was observed in 27 % in the group of patients
with DM2T and 10.1 % — in the group of
patients without DM2T, and 12.9 % in total
group. There was no significant difference in
GDF 15 among the group of dead and
surviving patients. Probably, this is due to the
small number of samples, so this issue needs
to be improved by recruiting a larger number
of patients.

CONCLUSIONS

GDF 15 levels’ was significantly
increased in patients with ACS who had
DM2T history, but had not reached
significant point in the group of patients who
died. The final decision about prognostic
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value of GDF 15 in patients with ACS and prognosis for the new algorithm of risk
diabetes can be found after we reach the stratification.
necessary number of patients. The review is a fragment of scientific

PROSPECTS FOR FUTURE STUDIES

work «Investigation of new biomarkers for
high quality prognosis and treatment of
We are going to include more patients patients with acute coronary syndrome»

with such combined pathology and find the Ne 0113U001141.
connection between high level of GDF 15 and
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OSTEOPONTIN, INTERLEUKIN-15 AND DYSFUNCTION OF LEFT
VENTRICULAR MYOCARDIUM IN HYPERTENSIVE PATIENTS
WITH CHRONIC HEART FAILURE

Kovalyova O. M., Kozhemiaka G. V., Honchar O. V.
Kharkiv National Medical University, Kharkiv, Ukraine

Based on a survey of 108 patients with hypertension complicated by chronic heart failure, studied the
connection concentration of osteopontin, interleukin-15 in serum and morpho-functional characteristics of the
left ventricle of the heart. In patients with CHF osteopontin levels were significantly higher, it revealed a
relationship between adverse LV filling state and knots in serum osteopontin, while the level of I1L-15 did not
show such a relationship. The results indicate the potential value of osteopontin as a biomarker for the
diagnosis of CHF.

KEY WORDS: osteopontin, interleukin-15, hypertension, left ventricular myocardial dysfunction, chronic
heart failure

OCTEONOHTIH, IHTEPJIENKIH-15 TA TMUC®YHKIIISI MIOKAPJIA
JIBOTI'O IUTYHOUYKY Y XBOPUX HA I'TIEPTOHIYHY XBOPOBY
3 XPOHIYHOIO CEPIHEBOIO HEJOCTATHICTIO

Koesanvosa O. M., Kosowcem'saxa I'. B., I'onuaps O. B.
XapKkiBChKUIT HAITIOHAIBHUH MEIWYHUN YHIBEPCUTET, M. XapKiB, YKpaina

Ha migctaBi oOctexxenHs 108 marieHTiB 3 TINEPTOHIYHOK XBOPOOOK, YCKIAJHCHOK XPOHIYHOIO
CEepIleBOI0 HEJOCTATHICTIO, BHBYCHUI 3B'I30K KOHLEHTpALl OCTEONOHTIHA, iHTepieiikiHa-15 B cuposarii
KpoBi 1 MOpGO(YHKI[IOHAIBHIX OCOOIMBOCTEH JiBOro IMUIyHOUKy cepus. Y marientiB 3 XCH piseHb
OCTECOMOHTIHA OYB OCTOBIPHO BHIIE, BUSBJICHUI B3a€MO3B'SI30K MK HECIPUSTIMBAM CTAHOM HAIIOBHEHHS
JIIII Ta 3pocTaHHSM KOHLEHTpAIil OCTEONOHTIHA B CUPOBATII KPOBI, B TOI 4ac, sk piBeHb iHTepieiKkuHa-15
HE MPOAEMOHCTPYBaB TaKy 3aliekHicTh. OTpuMaHi pe3ynbTaTH CBiA4aTh MNPO IOTEHIIHHY LIHHICTH
OCTEOIOHTIHa, sIK Oiomapkepa niarHoctuku XCH.

KJIFO490BI C/IOBA: ocTeonoHTiH, iHTepIieiikuH-15, rinepToHiyHa XBopoba, nuchyHkuis miokapay JII,
XpOHIYHA ceplieBa HEJOCTATHICTh

OCTEOINIOHTHH, UHTEPJIEMKHH-15 1 AACO®YHKI U MUOKAPJA JEBOT'O
KEJYTOYKA Y BOJIbHBIX TMIIEPTOHUYECKOM BOJIE3HBIO C XPOHUYECKOM
CEPJEYHOU HEAJOCTATOYHOCTBIO

Koeaneesa O. H., Kosocemaka A. B., I'onuaps A. B.
XapbKOBCKHUI HALIMOHAJIbHBIA MEUIIMHCKUI YHUBEPCUTET, XapbKOB, Y KpauHa

Ha ocHoBammn o6cnenoBanuss 108 manmueHTOB C TUNEPTOHUYECKOH OOJE3HBIO, OCIIOKHEHHOM
XpOHH'—IeCKOﬁ Cepﬂequﬁ HEIOCTATOYHOCTHIO, N3YUYCHA CBA3b KOHICHTPAIIUK OCTCOIMOHTHHA, HHTepHCﬁKHHa-
15 B chIBOpOTKE KpoBH M MOP(HO-PYHKITMOHATHHBIX OCOOCHHOCTEH JIEBOTO JKeMyJ0uKa cepa. Y MalieHToB
¢ XCH ypoBeHb OCTEONIOHTHHA OBbLIT JOCTOBEPHO BHINIE, BBISBICHA B3aHUMOCBSI3b MEXIY HEOIArompHsTHBIM
coctosiHueM HaroJiHeHust JDK u HapacTaHUEM CLIBOpOTOqHOﬁ KOHIICHTpAIMN OCTCOIMMOHTHHA, B TO BPEMS KaK
YpOBEHb HWHTEpJIEHKHUHA-15 HE TMPOAEMOHCTPUPOBAT TAKYK 3aBHCUMOCTh. [lOJydeHHBIE pPE3yJIbTaThI
CBUJIETENIECTBYIOT O IOTEHIMAIBHOHN [IEHHOCTH OCTEOIIOHTHHA, Kak Onomapkepa auaraoctuku XCH.

K/ITIOYEBBIE CJ/IOBA: OCTeONOHTWH, HWHTEPIEHKHH-15, rumeproHmyeckas OONe3Hb, TUCOYHKITUSL
muokapja JDOK, xpoHuueckast cepiedHast HeI0CTaTOYHOCTh

Among the causes of death of middle and

INTRODUCTION elderly patients cardiovascular diseases (CVD)

© Kovalyova O. M., Kozhemiaka G. V.,
Honchar O. V., 2016 19
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are the first priority. The overall incidence of
them also makes a considerable share among
the population of Ukraine. Considering, in
particular, essential hypertension (EH), in 2015,
have been registered in 788214 patients in
Ukraine [1]. A serious complication of EH,
coming to the risk of cardiovascular events, is
chronic heart failure.

CHF occurs as a consequence of the
remodeling of the left ventricle (LV). Structural
and functional reorganization of the left
ventricle is one of the earliest manifestations of
systemic EH [2]. Remodeling involves
changing the geometrical shape and structure of
the heart muscle [3] and leads to myocardial
dysfunction.

The main mechanisms of cardiac remodeling
in hypertension complicated by heart failure are
inflammation and fibrosis. The role of
osteopontin, which is a recognized marker of
fibrosis, and pro-inflammatory  cytokine
interleukin-15 (IL-15) has not been studied in
the formation of heart failure. Osteopontin is a
secretory sialoprotein belonging to the class of
matrix protein cells [4]. Proved his involvement
in the inflammatory processes with increasing
rigidity of the vascular wall, calcification of
atheroma [5]. The interrelation level of
osteopontin with LV myocardial changes and
the development of hypertension in children
and adolescents [6]. One of the mechanisms
mediating the remodeling of the myocardium is
overproduction of cytokines [7]. IL-15 pro-
inflammatory  cytokine involved in the
autoimmune inflammation, proliferation of T-
lymphocytes and natural Killer cells [8]. His
role in the development of structural and
functional changes of left ventricular
myocardium little studied and is of interest for
further research.

PURPOSE OF THE STUDY

The study of the relationship between the
concentration of osteopontin, IL-15 serum,
remodeling and changes in left ventricular
cardiac function in hypertensive patients
complicated with chronic heart failure (CHF).

MATERIALS AND METHODS

The study included 108 hypertensive
patients complicated with heart failure who
have given informed consent to survey and the
use of survey data in the publication. The first
clinical group consisted of 44 hypertensive
patients with concomitant heart failure | stage,
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the second — 64 hypertensive patients with
concomitant heart failure Il A-B stage. The
control group consisted of 12 healthy people.

Exclusion criteria of patients from the study
were: secondary hypertension; heart rhythm
disturbances, AB conduction; presence of
chronic heart failure stage [1IB-1I1 (NY
classification); acute myocardial infarction or
stroke in history, a sharp left or right heart
failure; traumatic lesions of the central nervous
system; comorbid  psychiatric  disorders,
alcoholism, drug addiction; decompensated of
liver disease (increased AST, ALT more than 3
times); diffuse connective tissue diseases;
infectious diseases and cancer.

Verification of the diagnosis, staging and the
degree of hypertension, were carried out
according to the criteria recommended in 2013
by the European Society of Hypertension
(ESH)/and the European Society of
Cardiology (ESC). Verification of the
diagnosis, determine the degree of heart failure,
were performed according to the criteria
recommended in 2012 by the Association of
Ukrainian specialists in heart failure.

The blood was taken to the biochemical and
enzyme immunoassay research is done with the
ulnar vein in the morning on an empty stomach
is not earlier than after 12-hour fast. Research
methods included the collection of complaints
and anamnesis, anthropometry (BMI, waist
circumference, hip circumference, height).

All patients were determined osteopontin
levels (ng/ml) in  serum by enzyme
immunoassay using a set of «Human
Osteopontin Assay Kit -IBL Co., Ltd» Japan,
IL-15 (pg/ml) in blood serum using a set
«RayBio® Human IL-15 Elisa Kit» USA.

Ultrasound of the heart study was conducted
using an ultrasound scanner RADMIR Ultima
PA (Ukraine, Kharkov) in a recognized
procedure in M-, B- and D- modes
echolocation, as recommended by the American
Society echocardiographic (Americanssociety
of Echocardiography ASE), with the
definition of the following indicators: the mass
of the left ventricle (LV MM), g.; myocardial
mass index (IMM), g/m2; myocardial mass
index  on growth (IMMr?7) g/m?7;
interventricular septum thickness (IVST) mm;
the thickness of the rear wall of the left
ventricle (LV CTM) mm; the relative thickness
of the left ventricular wall (LV UTS), mm; -
End-diastolic dimension (CRA), mm; ejection
fraction (EF), %. For the purpose of a detailed



assessment of left ventricular diastolic filling
state of patients underwent echocardiography
protocol with in-depth study of transmitral flow
parameters and motion of the mitral valve
fibrous ring tissue Doppler mode: Peak E cm/s;
Peak A, cm/s; E/A; Peak E' —cm/s; E/E'.
Statistical processing of the results was
performed using standard methods of
nonparametric  statistics  using  Statsoft
STATISTICA statistical software package v.
10.0 on personal home computers. As the
parameters of descriptive statistics used median
(Me), the bottom (the LQ) and the upper (UQ's)
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quartile of the sample. Significant differences
between the figures that have been studied, was
determined using the Mann - Whitney. To
determine the relationship between the studied
parameters, carried out a correlation analysis
with the calculation of Pearson correlation
coefficients of pair.

RESULTS AND DISCUSSION

The study results of osteopontin concen-
tration in serum IL-15 in hypertensive patients
complicated with CHF given in tab. 1.

Table 1

The concentration of osteopontin in the blood serum IL-15 in patients
with EH complicated by heart failure, Me (LQ; UQ)

Clinical patients group
Level of serum Control Hypertensive patients Hypertensive patients
markers (n=12) complicated with heart complicated with heart
B failure | stage (n = 44) failure I1A-B stage. (n = 64)
15,3
14,3 '
. 10,0 L (12,4; 18,5)
Osteopontin, ng/ml (7.69:12.8) (8’2301351) p > 0,05
p=m p* = 0,002
87,7
93,1 ’
88,6 o) (82,2;100,4)
IL-15, pg/ml (57.1: 103.8) (79,3, 3%%8) p>0,05
p=0 p* > 0,05

Note: p — confidence level compared to the control group performance; p* — confidence level in comparison

with indicators of group 1.

Osteopontin ~ concentration  in  serum
increased with the accession of CHF and
reliably reached the highest values in patients
with HF Il AB stage, whereas serum IL-15 did
not show such a relationship.

The correlation coefficients between the
levels of osteopontin and IL-15 in serum and

echocardiographic parameters (tab. 2) showed
lower strength of correlations osteopontin
serum and IL-15 with the linear dimensions of
the LV, absolute and relative thickness of its
walls, the calculated indices and myocardial
mass fraction LV ejection.

Table 2

The correlation coefficients between osteopontin, 1L-15 and PV characteristics
of LV morphology in hypertensive patients complicated with heart failure

Index Osteopontin IL-15
CRA -0,095 0,250
IVST -0,065 -0,103
LV TZS -0,118 -0,096
LV UTS -0,076 -0,326
MM LV -0,205 0,001
IMM -0,164 0,059
IMMr2,7 -0,145 0,128
FwW -0,011 -0,076
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In our opinion, this fact can be explained
by the fact that in hypertensive patients in the
formation of heart failure in the early stages
of a typical violation of diastolic function [9].
Previous studies [10-12] show that even in
cases where the central hemodynamics has
not changed at patients already diagnosed
with hypertension heart failure is due to the
appearance of diastolic LV myocardial
dysfunction. The number of such patients,
including patients with hypertension and
heart failure is approximately 30-40 % [13].

Reduction of myocardial contractile
function, determined by the ejection fraction,
joins in the later stages of the disease and is
often associated with the manifestations of
comorbid pathology, primarily, coronary
heart disease [14].

Analysis of the data shown in table 3
shows a lack of significant association
between serum IL-15 levels and features of
diastolic filling. At the same time, it revealed
a negative correlation between the average
powers in the serum concentration of
osteopontin and peak E '(r = -0,049), (p
>0.05), reflecting a decrease in left
ventricular relaxation properties of the
myocardium in patients with higher levels of
osteopontin. At the same time between the
E/E' and osteopontin direct correlation
medium strength (r = 0,500), (p >0.05),
which indicates an increase in stiffness and
increase in myocardial LV filling pressure in
patients with high levels of osteopontin.

Table 3

The correlation coefficients between osteopontin, IL-15 and functional features
of the left ventricle in hypertensive patients complicated with heart failure

Index Osteopontin IL-15
Peak E -0,049 0,059
Peak A -0,065 0,016

E/A 0,107 0,082
Peak E' -0,429 -0,036
E/E' 0,500 0,107

The above data confirm the results of
earlier studies conducted, during which a
direct relationship between the concentration
of osteopontin and myocardial stiffness
change [14-16] was detected, which leads to
the development of left ventricular
dysfunction and, as a consequence, CHF.

An analysis of the literature regarding the
sources of pro-inflammatory cytokines
evidence of their involvement in the LV
remodeling [17], but the analysis of data is an
IL-15 did not reveal data on the direct
interconnection of IL-15 with a clinical
picture of heart failure, prognosis of
myocardial remodeling. As in this study, the
relationship between serum levels of IL-15
and severity of heart failure has not been
identified.

Considering the above, it seems
appropriate to search for new biomarkers, a
change in the level which would have made it
possible to predict the development of
diastolic dysfunction at the stage prior to its
manifestation. Our findings suggest the
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potential value of osteopontin, which is a
proven marker of fibrosis, in predicting the
development of myocardial dysfunction.

CONCLUSIONS

1. In hypertensive patients in combination
with CHF revealed significantly elevated
levels of osteopontin in the blood serum,
reaching maximum severity in patients with
heart failure stage Il. IL-15 level in these
patients does not depend on the presence and
severity of heart failure.

2. Increased serum levels of osteopontin in
hypertensive patients is associated with a
relatively unfavorable LV filling state, both in
the early and late in diastole, the
manifestation of which is the negative
correlation with the values of osteopontin
peak E, and a positive attitude to the E/E".

3. The established relationship
concentration of osteopontin in the blood
serum with functional myocardial changes in
hypertensive patients complicated with heart
failure, an opportunity to recognize the



important role of this maker of fibrosis in
myocardial remodeling and heart failure
severity.
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on the degree of severity of heart failure.
Given the correlation between the
concentration of serum osteopontin and

PROSPECTS FOR FUTURE STUDIES

osteopontin study established its dependence

diastolic myocardial dysfunction, it seems
appropriate to consider it as a predictor of
functional disorders of the myocardium in
hypertensive patients.

In hypertensive patients with levels of
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VENTRICULAR RATE AND BLOOD PRESSURE ORTHOSTATIC
REACTIONS IN PATIENTS WITH PERMANENT ATRIAL
FIBRILLATION IN GENERAL CARDIOVASCULAR RISK GROUPS

Martymianova L. O.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

Types and prevalence of ventricular rate (VR), systolic (SBP) and diastolic (DBP) blood pressure (BP)
orthostatic reactions (OR) in patients with permanent atrial fibrillation (AF) in general cardiovascular risk
groups (GCVR) were studied in 137 patients (73 men and 64 women), aged 66.4 +9.9 years. VR was
measured by the electrocardiography (ECG) on the computer electrocardiograph «CardioLab 2000» and BP —
semi-automatic tonometer Microlife BP2BIO. Changes VR, SBP and DBP in the range of + 5 % were
classified as a lack, an increase of 5 % and more — both positive and decreased by 5 % or more — as a negative
OR. GCVR calculated in accordance with the scale of SCORE. Patients were classified into groups of GCVR.
Statistical evaluation of the results was performed with the parametric estimate of the mean (M) and standard
deviation (sd) and non-parametric Student's T-test and Mann-Whitney test methods.

It was found that patients with AF have all three types (positive, absent, negative) OR of VR, SBP and
DBP, which are stored in all classes GCVR. Optimizing the management of patients with atrial fibrillation,
including with and through modification within the GCVR risk factors should take into account deviations in
orthostatic reactions of VR, SBP and DBP.

KEY WORDS: orthostatic reaction, atrial fibrillation, general cardiovascular risk

OPTOCTATHUYHI PEAKIII YACTOTH ILIYHOUKOBUX CKOPOUYEHDb TA
APTEPIAJIBHOI'O TUCKY ¥ MALIEHTIB 3 MOCTIMHOIO ®IBPUJISILIIEIO IIEPEICEP/Ib
Y I'PYITAX 3ATAJIBHOI'O KAPAIOBACKYJIAPHOI'O PU3BUKY

Mapmum sanosa JI. O.
XapkiBChKUIT HallioHAMEHUH yHiBepcuTeT iMeHi B. H. Kapasina, M. Xapkis, Ykpaina

BuBueHo Tuny i nomupeHicTh oprocrarnyHux peakuiii (OP) yactotu nuryHoukoBux ckopouens (YILIC),
cucroniynoro (CAT) i aiactomiynoro (JAT) aprepianbhoro tucky (AT) y nauieHTiB 3 nocTiiiHO0 GopMoro
¢biopuisinii nepeacepap (PIT) B rpynax 3aransHoro kapaiosackysspHoro pusuky (3KBP) Ha 137 nmarienrax
(73 domnosiku 1 64 xinku) BikoM 66,4 £9.9 pokis. ULIC BumiptoBanu mo EKI' Ha xommn'rorepHOMY
enekrpokapmiorpadi «CardioLab 2000» ta AT — namiBaBTOMatnyauM ToHOMeTpoM Microlife BP2BIO.
3minn YHIC, CAT i JAT B mianazoni 1o £5 % kiacudikyBaiiu sk BiJICYTHICTb, 301sbIIeHHs Ha 5 % 1 Oinbie
- SIK TIO3UTHBHI 1 3HMKEHHS Ha 5 % 1 Ounbine — sik HeratuBHi OP. 3KBP po3paxoByBasu BiIOBITHO 10 IIKAJIH
SCORE. TIlanientiB knacudikyBanu Ha rpynu 3KBP. Craructuuna oOIiHKa pe3yibTaTiB MPOBOIMIACS
napaMeTpUuHUMH 3 OLIHKOI cepeanboro (M) i cranmaptHoro BimxmieHHs (sd) i HemapameTpUYHUMHU t-
kpurepito CTbIoZIeHTa Ta KpuTepito MaHnHa-YiTHI METOAaMU.

Bcranosneno, mo y mnamientiB 3 @I1 icHyloTh Bci Tpu TunM (NO3WTHBHI, BiJICYTHI, HEraTHUBHI)
oproctarnuni peakuii YIIC, CAT i JIAT, ski 30epiratotecst y Beix kimacax 3KBP. Onrumizariisi BeaeHHS
namieHTiB 3 ®II, B ToMy uncii 3 ypaxyBaHHAM 1 depe3 Moandikarito Bxoaate 10 3KBP dakropiB pusuxy
MTOBHHHA 3/IIHCHIOBATHCS 3 ypaxyBaHHAM yXHJeHb B opTocTatndHux peakmiax YILC, CAT i JJAT.

K/TIOYO0BI CJIOBA: optoctatiuHa peakmis, QiOpuisimis mepencepp, 3aralbHAN KapaioBacKyJISIPHUIHA
PU3UK

OPTOCTATUYECKHME PEAKIIUHA YACTOTHI XKEJTYJIOUYKOBBIX COKPAIIIEHUIA U
APTEPUAJIBHOI'O JTABJIEHUS Y TAIIMEHTOB C TOCTOSAHHOMW ®UBPUJLIISAIIAEN
NPEJACEPJINM B TPYIIIIAX OBIIETO KAPAHOBACKYJISIPHOI'O PUCKA

Mapmumpanoea JI. A.
XapbKoBcKUl HalloHaNbHBIM yHUBepcuTeT umenu B. H. Kapasuna, r. Xapbskos, Ykpanna

© Martymianova L. O., 2016
24



Series «Mediciney. Issue 32

W3yyeHsl THUIBI M PacIpOCTPaHEHHOCTh oOpTocTatMueckux peakuuid (OP) 4YacTOTHI >KelyZoYKOBBIX
cokpammenuit (HKC), cucrommueckoro (CAJl) u nuacronuueckoro (AJl) aprepuansHoro gasineHus (All) y
MAalMeHTOB ¢ MNOCTOsSHHOW  dopmoit  GuOpwursinuu  npeacepauid  (PII) B rpymmax — obmero
kapauoBackyisipHoro pucka (OKBP) na 137 naumenrax (73 My»uuHbl 1 64 EHIIUHBI) B Bo3pacte 66,4+9,9
aer. YKC wmamepsuiin mo OKIT Ha xommblorepHOM 3iekrpokapauorpade «CardioLab 2000» u AJl -
nonyaBToMaTiueckum ToHOMeTpoM Microlife BP2BIO. Usmenenns YXKC, CAJ] u JJAJl B muamazoHe 1o
+5 % wiaccupuIMpoBaIM Kak OTCYTCTBUE, yBeJIMUeHHE HA 5 % n Ooiee — Kak MO3UTHUBHBIE U CHIDKCHUE Ha
5 % un Gonee — xak HeratuBHble OP. OKBP paccuntsiBamu B cootBerctBuu co mkanoii SCORE. [TauueHros
ki1accuummpoBast  Ha rpymnnsl  OKBP.  Crartuctuueckas oOLeHKa — pe3yibTaTOB — IPOBOJMIACH
napaMeTpUuecKUMH ¢ OLeHKO# cpeanero (M) u ctanaapTHoro oTkioHeHus (sd) M HemapaMmeTpUYeCKUMH t-
kputepus CTelofieHTa U KpuTepust MaHHa-YUTHU METOaMH.

VYcranosneHo, uro y mnamueHToB ¢ DIl cymecTByroT Bce TpU TUNA (MO3UTUBHBIE, OTCYTCTBYIOIIUE,
HeraTuBHbIe) opTocTatudeckue peakiuu YKC, CAJl u JA]l, xoTopsle coxpaHsaoTcs Bo Beex kinaccax OKBP.
Onrumuzanys BeaeHus nanueHTos ¢ OII, B ToM uucine ¢ yyetoM u uepe3 Mmoaudukanuo xoasumx 8 OKBP
(haKTOpOB pHCKa J0JDKHA OCYIIECTBIATHCS C yIETOM YKIOHEHHUi B opToctatnueckux peakiusix YKC, CA n

JIAJL.

K/IIOYEBBIE CJIOBA: oprocratnyeckas  peakuus, (GuOpwuinus  npeacepiuid,  oOmmit
KapAMOBaCKYJISIPHBIN PUCK

INTRODUCTION MATERIALS AND METHODS

Atrial fibrillation (AF) - the most common On the basis of cardiology department of
type of arrhythmia, which is a serious medical the central hospital «Ukrzaliznytsia» and city
and social problem due to the high rate of  polyclinic Ne 6 137 patients (73 men and 64
complications [1-2] and hospitalizations [3]. women aged 66,4 + 9,9 years) with permanent

Orthostatic reaction (OR) of ventricular ~ AF barred from 1 to 25 years were examined.
contractions rate (VR) and blood pressure (BP)  Arterial hypertension (AH) was diagnosed in
is an objective method for assessing autonomic 114 patients, coronary artery disease (CAD) —
regulation of the cardiovascular system of the in 67 patients, post-myocardial infarction
person and have an independent prognostic  cardio sclerosis (PICS) — in 15 patients, heart
value for the course and outcomes of various  failure (HF) —in 121 patients.
cardiovascular diseases. For example, blood Exclusion criteria were patients with stable
pressure hypotensive OR associated with the  exertional angina IV functional class (FC),
risk of acute coronary syndrome [4], izotensive  acute coronary syndrome, valvular disease and
— with a worsening of arterial hypertension [5]. heart failure FC IV.

The most favorable are considered OR of VR evaluated according to its
hypertensive OR of BP. However, there is measurement in tilt test on third minute of
evidence of increased risk of «silent» strokes in  clinostasis and third minute after switching in
patients with this type of OR [6-7]. orthostasis on the computer electrocardiograph

We have not found studies on OR of VR  «CardioLab 2000». Changes of VR in the
and BP depending on the general range of +5% was classified as a lack, an
cardiovascular risk (GCVR) in patients with increase of 5% or more — as a positive and a

AF. decrease of 5% or more — as a negative VR
The work was performed as part of OR.
research, «Research and development of Systolic blood pressure (SBP) and diastolic

automatic control of heart rate variability = blood pressure (DBP) were measured by the
system», the state registration number  method of Korotkov with semi-automatic
0109U000622. tonometer Microlife BP2BIO in tilt test on
third minute of clinostasis and third minute
OBJECTIVE after switching in orthostasis. Hypertensive
Aim of the research is to study of  (blood pressure increase of more than 5 %),
prevalence of VR and BP OR in patients with izotensive (changes in blood pressure to within
permanent AF in GCVR groups for develop- +£5%) and hypotensive (blood pressure
ment proposals for increase of the effectiveness reduction by 5% or more) BP OR were
of its diagnosis and therapy. recovered.
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GCVR calculated in accordance with the
scale SCORE [8]. As a result of the patients
were classified into 4 groups GCVR: 1 — low
(risk SCORE <1%); 2 — moderate (risk
SCORE>1% and <5%); 3 — high (risk
SCORE >5 % and < 10 %) and 4 — very high
risk (SCORE > 10 %).

The data is entered into Microsoft Excel
database 2010. Statistic evaluation of the
results was performed by parametric methods
to estimate the mean (M) and standard

deviation (sd) and non-parametric Student's T-
test and Mann-Whitney test.

RESULTS AND DISCUSSION

Initially VR in all GCVR groups did not
differ  significantly and conform to
tachysistolic AF (Fig. 1). Its value was higher
in groups Il and Il of GCVR (97 and 96
beats/min, respectively) versus groups | and IV
GCVR (91 and 90 beats/min, respectively).

120

100
80 +—
60 +—
40

VR. bpm

O klinostasis

B orthostsis

GCVR groups

Fig. 1. Ventricular rate orthostatic reactions in patients with permanent AF in GCVR groups

The tilt test in 1 and I GCVR groups
observed  moderate  nonsignificant VR
reduction, more pronounced in the group | (8 %
versus 4 %). In 1ll and IV GCVR groups there
was a significant (p < 0,05) VR increase more
in group Il (10 % vs. 5%, respectively) in
orthostasis.

180

The initial values of BP and orthostatic
changes are shown in Fig. 2. Starting SBD did
not differ significantly between the I-1ll GCVR
groups, but was significantly higher in them
against values in IV group GCVR (p<0,01). In
orthostasis in all this GCVR groups is not
significantly changed, and only in the group IV
significantly decreased by 7 % (p <0,01).
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Fig. 2. Systolic and diastolic blood pressure orthostatic reactions in patients with permanent AF in
GCVR groups



Initial values of DBP in I-lll GCVR
groups were almost identical and
significantly lower than in group IV
(p<0,01). In  orthostasis  occurred

nonsignificant increase of DBP in | and IV
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GCVR groups and slide — in groups 1l and
M.

Table presents the ratio of types of VR
and BP OR in GCVR groups. In I GCVR
group, the frequency of different types of VR
OR distributed equally.

Frequency ratio of blood pressure orthostatic reactions in patients with permanent Tee
AF in GCVR groups (%)
Functional values orthostatic reactions GeVR
I 1 11 v
absent 333 39 13 20
VR positive 33,3 26 65 64
negative 33,3 35 22 16
absent 0 26 17 15
SBP positive 33 26 61 64
negative 67 48 22 21
absent 0 26 43 14
DBP positive 67 26 39 29
negative 33 48 18 57

In Il GCVR group equally prevailed
absent and negative VR OR, in groups Il
and IV prevailed positive VR OR.

In I and Il GCVR groups dominated
hypertensive SBP OR. Thus hypotensive
SBP OR in I group GCVR was not observed
and was similar to izotensive SAD OR
frequency in Il GCVR group. In HlI and IV
GCVR groups it was the highest frequency
of izotensive SBP OR at least the same rate
of hypotensive SBP OR and the same
intermediate frequency hypertensive SBP
OR in both groups.

The frequency distribution of DBP OR
corresponds to the frequency allocation of
SBP OR only in Il GCVR group, where the
maximum rate remained hypertensive and
were lower and the same frequency of
hypotensive and izotensive DBP OR. In the |
GCVR group was the maximal frequency
izotensive DBP OR and, as in the case of
SBP OR, not observed hypotensive DBP OR.
In Il GCVR group equally predominant
frequency of hypo- and izotensive DBP OR
with a minimal frequency of hypertensive
DBP OR. In IV GCVR group most
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frequently met hypertensive and least often -
hypotensive DBP OR.

The findings not only confirm the
existence of patients with AF different types
of VR OR, but a SBP and DBP [9-10], which
are frequency characteristics are close to
those of patients with sinus rhythm [11].

The value of the negative and missing VR
OR in adverse outcomes and established the
existence of SBP and DBP OR in patients
with AF in different frequency ratios in
GCVR groups puts the task of studying the
possibility of their optimization to improve
the quality and duration of life for patients.
Such intervention is required in all groups of
GCVR.

CONCLUSIONS

In patients with AF, there are three types
(positive, absent, negative) VR, SBP and
DBP OR, which are stored in all GCVR
groups.

Optimizing the management of patients
with atrial fibrillation, including with and
through GCVR factors modification should
take into account deviations in VR, SBP and
DBP OR.




Journal of V. N. Karazin” KhNU. 2016

PROSPECTS FOR FUTURE STUDIES as well as VR control results in patients with

It seems appropriate to study the AF in different GCVR groups.

functional values of cardiovascular system,
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SIGNIFICANCE OF SYSTOLIC AND DIASTOLIC BLOOD
PRESSURE DAILY PROFILE TYPES IN CLINICAL
EVALUATION OF HYPERTENSIVE PATIENTS

Petrenko O. V., Yabluchansky M. 1.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

The characteristics of the arterial hypertension (AH) clinical signs according to the types of diastolic blood
pressure (DPB) daily profile in comparison with systolic blood pressure (SBP) daily profile types in 82
patients (33 men and 49 women), mean aged 56 + 11 years, were studied. Statistical analysis was performed
on a PC using the «Microsoft Office Excel 2010» and «<STATISTICA» programs. It was found that DPB is as
important as SPB hemodynamic parameter in patients with AH, and violation of its circadian rhythm leads to
AH potentiating. To higher risk of DBP pathological daily profile types prone females, patients with a short
history and the initial stages of AH. Evaluation of DBP daily profile carries additional information about the
course of the disease and should be performed in all patients with AH.

KEY WORDS: hypertension, ambulatory blood pressure monitoring, diastolic blood pressure, systolic
blood pressure

3HAUEHHS TUIIIB JOBOBUX NPO®LIEA CUCTOJAIYHOI'O TA
JITACTOJITYHOI'O APTEPIAJIBHOI'O TUCKY B KJITHIUHIMI
OIIHII MAIIEHTIB 3 I'NMEPTOHIYHOIO XBOPOBOIO

Ilempenko O. B., Aonyuancoxuii M. 1.
XapkiBchKuii HanlioHansHUH yHiBepcuTeT imeHi B. H. Kapasina, M. XapkiB, Ykpaina

BuBueHO 4acTOTHI XapaKTEPHCTHUKU KIIHIYHUX O3HAaK TinmepToHigyHoi xBopobu (I'X) 3amexHO Binm THIIB
nmoboBoro mpodimro miactomigHoro (JAT) B mopiBHAHHI 3 THIaMH JOOOBOTO MPOQITO CHCTOIIYHOTO
aprepianpHOro TUCKY (CAT) y 82 mamientis (33 gomoBikiB i 49 kiHOK) y Bimi 56 + 11 pokiB. Cratuctndyna
00po0OKa pe3ynbTaTiB MpoBeIeHa Ha IEPCOHATBHOMY KOMI'TOTEpi 3a momomoroto mporpam «Microsoft Office
Excel 2010» ta «STATISTICA». Bcranosneno, mo HAT € Takum sxe BakimuBuM, sk i CAJl, mapameTpom
reMoAMHaMikd y marmieHTiB 3 ['X 1 mopymeHHs Horo J000BOrO PUTMY MPH3BOIAWTH 10 OOTSKEHHS
3axBOproBaHHA. Jlo maTonorigHuX TUmiB qo6oBoro mpodimo JAT Oimbmr cxXumbHI 0coOM JKiHOYOI cTaTi,
MAIiEHTH 3 KOPOTKUM aHaMHe30M Ta movatkoBumu ctamismu [ X. Omiaka no6osoro mpodimo JJAT Hece
JIOJATKOBY iH(OPMAIIiFO PO Tepedir 3aXBOPIOBAHHS i MOBHHHA MPOBOAUTHCS Y BCIX MarieHTiB 3 ['X.

KJTIO490BI CJIOBA: rineproniyHa xBopoOa, 1000Be MOHITOpPYBaHHA apTepiallbHOTO THCKY,
JaCTONIYHUN apTepialbHUI THCK, CHCTONIYHUH apTepiadbHUNA THCK

3HAYEHUE TUNOB CYTOUYHBIX TPO®UJIEN CAJ U JAJI B KIMHUYECKOM
OLEHKE MMAIIMEHTOB C TMIIEPTOHUYECKOM BOJIE3HBIO

Ilempenxo E. B., Aonyuanckuu H. H.
XapbKOBCKUI HallMOHaIbHBIN yHUBepcuTeT nMeHu B. H. Kapasuna, r. XappkoB, YkpanHa

W3ydyeHbl 4acTOTHBIE XapaKTEPUCTHKW KIMHWYECKUX IPHU3HAKOB runeproHndeckoi Oonesnn (I'b) B
3aBUCHMOCTH OT THIIOB CYTOYHOTrO mpo¢uis auactosnmdeckoro (JA/l) B cpaBHEeHHHM C THUIaMH CYTOYHOTO
npoduis cucToamdeckoro aprepuanbHoro nasieHus (CAJl) y 82 manuentoB (33 myx4uuH U 49 KCHIIHMH) B
Bo3pacte 56 + 11 sier. CraTuctiyeckas 00paboTka pe3ynbTaToB ITPOU3BEICHA HA IIEPCOHAILHOM KOMITBIOTEPE
npu nomomu nporpamm «Microsoft Office Excel 2010» u «STATISTICA». Ycranosneno, uro HAJ]
ABJISIETCS TAKUM JKe BaKHBIM, kKak 1 CAJl, mapamerpoM reMoauHamMuky y nauuentoB ¢ ['b n Hapymenue ero
CYTOYHOTI'O PUTMa NPUBOAUT K YTsDKeJIeHHIO 3a0oieBaHus. bojiee BRICOKOMY PHCKY MaTOJIOTMYECKHX THUIIOB
cyrouHoro mpo¢uns JAJl moaBep)KeHBI JIMI@ XEHCKOTO I0J1a, MAIMEHTHl C KOPOTKUM aHaMHE30M H
HavanbHbIMU ctaausmu ['B. Onenka cyrouHoro mpodunst JJAJ] Hec€T nononHUTENbHYI0 HWH(pOpManuio o
TEYCHUH 3a00JICBaHUS U TOJDKHA IIPOBOAUTHCS ¥ Bcex manueHToB ¢ ['b.
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K/TIOYEBBIE CJIOBA: runeproHmyeckas O00Jie3Hb, CYTOYHOEC MOHHUTOPHPOBAHUC apTEPUAIHLHOTO
JIaBJICHUsI, TUACTOIMUECKOE apTepUaTIbHOE JaBICHHE, CUCTOJIMUECKOE apTepUaIbHOE JaBICHHE

INTRODUCTION

With the introduction of ambulatory blood
pressure monitoring (ABPM) in clinical
practice, a number of new parameters came in
sight as predictors of cardiovascular (CV)
mortality and morbidity, one of which is the
type of daily blood pressure (BP) profile [1].
The paradigm shift of diastolic blood pressure
(DBP) significance as a CV risk factor in the
late 90-ies of the last century led to the fact that
at present the vast majority of scientific works
are studied diurnal profiles of only systolic
blood pressure (SBP) [2-3].

However, the DBP still is an independent
risk factor of CV morbidity and mortality, and
in patients below 50 years even more strong
than SBP and pulse pressure (PP) are [4-5].

Systolic and diastolic hypertension differs
in their pathogenesis. The first one is mainly
determined by large arteries stiffness, while the
second one is associated with arterioles
vasoconstriction [6]. It is also important that
intensive antihypertensive therapy, directed to
achievement SBP target levels, often leads to a
significant drop in DBP, which in its turn leads
to a decrease in myocardial perfusion and
increases the risk of CV morbidity and acute
CV events [7].

Taking into account the DBP significance
as a CV morbidity and mortality risk factor,
assessment of its daily profile, along with SBP
daily profile, will allow to determine the
degree of CV risk more accurately and to
provide an individual approach to each patient
with elevated blood pressure [7].

However, there are few data about the role
of DBP daily profile violations in patients with
arterial hypertension (AH), and we did not find
any study in which SBP and DBP profiles were
compared.

OBJECTIVE

To study the significance of DBP daily
profile types compared with SBP daily profiles
in the clinical evaluation of patients with AH.

MATERIALS AND METHODS

On the clinical base of the Kharkov city
outpatient clinic Ne 24 82 patients with AH
were examined. The study involved 33 men
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(40 %) and 49 women (60 %). Average age 56
+ 11 years. The average duration of AH 8 £ 6,7

years.
Exclusion  criteria  were  secondary
hypertension, hemodynamically significant

valvular heart disease, cardiomyopathy of any
genesis, heart failure stage Ill, FC IV by
NYHA, any acute condition (infection, trauma,
surgery) within the previous 3 months, chronic
diseases in stage of decompensation or
exacerbation, cancer, as well as any
circumstances that hinder the conduction of
ABPM.

Newly diagnosed AH was detected in 9 %
of patients. AH of stage | was diagnosed in
13 % of patients, stage Il —in 72 %, stage Il —
15 %. AH of 1 grade was determined in 54 %
of patients, grade 2 — 32 %, grade 3 — 15 %.
Heart failure (HF) was diagnosed in 74 %
cases: HF stage | — 43 %, HF stage 1A — 57 %,
I functional class (FC) of HF was determined
in 27 % of patients, 1l FC — 66 %, Il FC —
7 %; coronary heart disease (CHD) — 76 % of
cases: stable angina (I-1Il FC) - 22 %,
postinfarction cardiosclerosis (PICS) — 4 %.
Obesity was found in 55 % of patients, | degree
— 32 %, 11 degree — 15 %, 111 degree — 9 %.

SBP profile of «dipper» type was set in
43 % of patients, «nondipper» — 44 %, «night-
piker» — 7 %, «overdipper» — 6 %. DBP daily
profile of «dipper» type was defined in 35 % of
cases, «nondipper»— 27 %, «night-piker» —
4 %, «overdipper» — 34 %.

Patients were divided into 8 groups — 4
groups according to the type of SBP daily
profile and 4 groups in accordance with DBP
daily profile type.

All  patients underwent such tests:
measurement of weight and height, body mass
index (BMI) calculation, ABPM.

ABPM was performed using a computer
system «Kardiosens» (HAI Medica, Ukraine)
with the oscillometric method of blood
pressure measurement. The monitoring was
performed in the conditions of patient normal
working day, the cuff was placed at the non-
dominant arm using an appropriately sized
cuff. According to Ambulatory Blood Pressure
Monitoring International Recommendations
2013 [8], blood pressure was measured every
15 minutes during the day and 30 minutes at



night. Daytime and night-time periods were
defined based on a diary, in which participants
were asked to record their activities and sleep
times during the monitoring session. Editing
ABPM, in accordance Ambulatory Blood
Pressure Monitoring International Recommen-
dations [8] if any value outside preset limits
(see below) was detected during a recording,
that measurement was rejected:

— systolic blood pressure (SBP) > 250 or
<70 mm Hg,

— diastolic blood pressure (DBP)> 150 or
<40 mm Hg,

— pulse pressure (PP) > 150 or < 20 mm Hg,

— heart rate (HR) > 200 or < 20 per minute.

Also ABPM data series were considered
invalid for analysis in the following cases:

— absence of >30% of the scheduled
measurements,

— lack of data for >2 consecutive hourly
intervals,

— if patient maintained an irregular rest-
activity schedule during consecutive 24-h
periods of monitoring,

— if the nighttime sleep span was < 6 h or
> 12 h[8].

To define the daily profile the nocturnal BP
dip was quantified as the relative decline in
mean BP from awake (daytime) to asleep
(night-time) periods, and was calculated for
SBP, DBP and PP separately using the
following equation: ((mean awake BP — mean
asleep BP)/mean awake BP)x100 %.
Depending on the value of this ration the
following types of daily BP profile were
defined: «dipper» — physiological decrease in
BP during the night — sleep-time relative BP
decline 10-20 %; «overdipper» - an excessive
fall in BP at night, sleep-time relative BP
decline > 20 %; «nondipper» — the lack of BP
reduction at night, sleep-time relative BP
decline <10 %; «night-peaker» — night-time

Series «Mediciney. Issue 32

BP more than during daily activity, sleep-time
relative BP decline < 0 [8].

We determined the frequency ratio of the
clinical characteristics of AH — sex, age, BMI,
AH stage, grade and duration, the presence of
concomitant coronary artery disease, heart
failure, acute cardiovascular events in
anamnesis, — for each type of daily profile,
depending on the selected ABPM index, and
compared pairs of SBP and DBP profiles type.

Calculation of ABPM indices was
performed using «Kardiosens» program. Data
were analyzed with the software «Microsoft
Office Excel 2010» and «STATISTICA», with
the clinical signs frequency of occurrence
assessment in percent (P) & standard deviation
of percent (Sdp).

RESULTS AND DISCUSSION

In groups of dippers, female patients
observed in 1.8 times more frequently in DBP-
group, male patients — in two times more
frequently in SBP-group. The frequencies of
occurrence of patients up to 50 years and of
50-69 y.o. between the groups were not signi-
ficantly different. Elderly patients were in 3.6
times more common among the SBP-dippers
than among DBP-dippers (Tabl. 1a, 1b).

In groups of nondippers incidence of male
and female patients did not differ significantly,
but women were more common among the
SBP-nondippers, men — among the DBP-
nondippers. Patients under the age of 50 years
met in 2.4 times more frequently among the
SBP-nondippers elderly patients and patients
of 50-69 y.o. were more common among the
DBP-nondippers (Tabl. 1a, 1b).

In groups of night-peakers, female patients
were more common among the DBP-night-
peakers, male patients — among SBP-night-
peakers. All patients in night-peakers groups
were 50-69 y.o. (Tabl. 1a, 1b).

Table 1a
Sex and age of patients with AH, depending on the daily profile of SBP, P (%) + SDp
SBP daily profile types
Dipper, Nondipper, Night-piker, Overdipper,
N=35 N =36 N=6 N=5
Sex male 60 £ 49 ** 33 £ 47 ** 50+ 50 80+ 40
female 40+49 * 67 £47 * 50+ 50 20 +40
up to 50 years 26 +44 22+42 0 40 £ 49
Age 50-69 years 63 £48 * 67+47 * 100 60 £ 49
> 70 years 11+£32 11 +£31 0 0

Note: * p <0,05; **p <0,1.
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Table 1b

Sex and age of patients with AH, depending on the daily profile of DBP, P (%) + SDp

DBP daily profile types
Dipper, Nondipper, Night-piker, Overdipper,
N=29 N=22 N=3 N=28

Sex male 28 +45 41 £49 33 +47 54 +£50*
female T2 +45* 59 +49 * 67 47 46 £ 50 **

up to 50 years 28 £45 9+29 0 32 £ 47 **

Age 50-69 years 69 +46 * 77 £42 * 100 54+£50*

> 70 years 3+ 18 14+ 34 0 14 £35

Note: * p <0,05; **p <0,1.

In groups of overdippers female patients
occurred in 2.3 times more frequently among
DBP-overdippers, male patients — in 1.5 times
more frequently among the SBP-overdippers.
Patients up to 50 and 50-69 y.o. were more
common among the SBP-overdippers, elderly
patients in SBP-overdippers group were absent
and in DBP-overdippers group constituted 1/7
of all cases (Tabl. 1a, 1b).

In groups of dippers frequencies of
occurrence of AH stages and degrees were not
significantly different. In SBP-dippers group
patients with AH duration up to 5 years and 5—
10 years were predominant, while in the group
of DBP-dippers patients with 10-5 years and
more than 10 years of AH duration dominated
(Tabl. 2a, 2b).

In groups of nondippers incidence of AH
stage | were not significantly different. The
incidence of AH stage Il was higher among
SBP-nondippers, stage Il — among DBP-
nondippers. The frequencies of occurrence of

AH 1 and 3 degrees were higher in the DBP-
nondippers group, AH grade 2 was more
common among  SBP-nondippers. The
frequency of occurrence of AH with duration
up to 5 years among the SBP-nondippers was
higher by more than 2.5 times, and in group of
DBP-nondippers patients with AH duration of
5-10 years and more dominated (Tabl. 2a, 2b)

In groups of night-peakers incidence of AH |
stage was higher among DBP-night-peakers,
AH Il stage — in SBP-night-peakers, AH 1l
stage occurred with equal frequency in both
treatment groups. The incidence of AH 1 degree
was higher among DBP-night-peakers, AH 3
degree - in the SBP-night-peakers group. AH of
2 degree was absent in these groups. Also, in
both groups, there were no patients with newly
diagnosed AH. Patients with AH duration up to
5 years were more frequent in DBP-night-
peakers group, 5-10 years duration and more —
in SBP-night-peakers group (Tabl. 2a, 2b).

Table 2a
AH clinical characteristics frequencies of occurrence depending
on the daily profile of SBP, P (%) + SDp
SBP daily profile types

Dipper, Nondipper, Night-piker, Overdipper,
N =35 N =36 N=6 N=5
| 17 +£38 8+ 28 17 £37 20 +40
AH stage I 74 £44 * 81 +£40 * 33+47 40 £ 49
1l 9+8 11+3 50+ 50 40 + 49
1 46 £ 50 * 58 £49 * 83+37* 40 + 49
AH degree 2 31 +£46 ** 25+43 0 40 +49
3 23+42 17 +37 17 £37 20 +40
newly diagnosed 9+28 8 +28 0 20 +40
up to 5 years 31 £46 ** 25 £43 ** 17 +£37 20+40
AH duration 5-10 years 37 £48 ** 28 + 45 ** 50 + 50 60 + 49

more than10 | 3, 45 39 + 49 33447 0
years

Note: * p <0,05; **p <0,1.
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Table 2b
AH clinical characteristics frequencies of occurrence depending
on the daily profile of DBP, P (%) = SDp
DBP daily profile types
Dipper, Nondipper, Night-piker, Overdipper,
N =29 N =22 N=3 N=28
| 17 £38 21+£5 33 £47 14 £35
AH stage | 76 £43 * 73 £45 * 33+47 71 +45 *
Il 7+25 23 +42 33+47 14 + 35
1 524+50* 64 +48 * 100 43 £ 49 **
AH degree 2 28 £45 14 + 34 0 39 & 49 **
3 21 +41 23 +42 0 18 +£38
newly diagnosed 7+£25 9+29 0 11+31
up to 5 years 28 £45 9+29 67 +47 36 £48 **
AH duration 5-10 years 31 +£46 ** 36 +48 33+47 39 + 49 **
morethan 10 | 34, ggwx | 45250 % 0 1435
years

Note: * p <0,05; **p <0,1.

In groups of overdippers AH stage | and 11l
were more frequent in SBP-overdippers group,
AH Il stage — in DBP-overdippers group. The
AH degrees frequencies of occurrence were not
significantly different in overdippers groups.
Newly diagnosed AH was more common in
SBP-overdippers group. Patients with AH
duration up to 5 years and more than 10 years
were more frequent in DBP-overdippers group,
with AH duration of 5-10 years — in SBP-
overdippers group (Tabl. 2a, 2b).

In groups of dippers HF met with the same
frequency. In SBP-dippers group incidence of
HF stage | was lower than in DBP-dippers
group, whereas HF stage IIA was more
common among SBP-dippers. The HF of | and
Il FC frequencies of occurrence were higher in
SBP-dippers group, the HF 111 FC frequency of

occurrence was not significantly different
between groups (Tabl. 3a, 3b).

In groups of nondippers HF frequency of
occurrence was higher among DBP-nondippers.
The HF I and 1IA clinical stage frequencies of
occurrence, as well as frequencies of HF | and
111 FC significantly between the groups did not
differ, while the incidence of HF Il FC was
higher among SBP-nondippers (Tabl. 3a, 3b).

In groups of night-peakers HF frequency of
occurrence was higher among SBP-night-
peakers, in this group the incidence of HF stage
Il A was also higher. HF I clinical stage met
with equal frequency in both groups. The
incidence of HF | FC was higher among SBP-
night-peakers, 1l FC- among DBP-night-
peakers, whereas patients with HF 11l FC in
both groups were absent (Tabl. 3a, 3b).

Table 3a
Heart failure frequency of occurrence depending on the daily profile of SBP, P (%) + SDp
SBP daily profile types

Dipper, Nondipper, Night-piker, Overdipper,
N=35 N =36 N=6 N=5
HE present 69 +46 * 81+40* 83+37* 60 £ 49
absent 31 £46 ** 19 +40 17+37 40 +49
HF | 37 £ 48 ** 50 +50 * 33+47 40 + 49
clinical stage 1A 31 +46 ** 50+50 * 50+ 50 20 £ 40
| 26 +44 25+43 33 +47 40 + 49

HF FC 1 37 £ 48 ** 67 £47 * 50+50 0
1l 23+6 8+28 0 20+40
Note: * p <0,05; **p <0,1.
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Table 3b
Heart failure frequency of occurrence depending on the daily profile of DBP, P (%) + SDp
DBP daily profile types

Dipper, Nondipper, Night-piker, Overdipper,
N=29 N =22 N=3 N =28

HE present 69 £ 46 * 91 +£29 * 67 £47 71 +£45*

absent 31 +£46 ** 9+29 33+ 47 29 £ 45 **

HF | 45 £ 50 ** 45 £ 50 ** 33+47 43 £ 49 **
clinical stage 1A 24 +43 45 £ 50 ** 33+ 47 29 +45
| 31 £46 ** 23+42 0 29 +45

HF FC 1 31 £46 ** 59 £49 * 67 + 47 64 £ 48 **
Il 7+25 9+29 0 7+26

Note: * p <0,05; **p <0,1.

In groups of overdippers HF frequency of
occurrence  was  higher among DBP-
overdippers. The incidence of HF stage |
significantly between groups did not differ, 1A
stage of HF was more frequent in the group of
DBP-overdippers. The frequency of HF | FC
significantly did not differ between the groups,
while the incidence of HF 11l FC was higher
among SBP-overdippers than in the group of
DBP-overdippers in 3 times. Patients with HF
Il FC in the group of SBP-overdippers were
absent and among DBP-overdippers totaled
more than half of all cases (Tabl. 3a, 3b).

In groups of dippers CHD met in 1.5 times
more frequently among DBP-dippers than
among SBP-dippers. Incidence of stable angina
did not differ between the groups. In DBP-
dippers group patients with | and Il FC of
angina were absent, the incidence of FC Il of

angina was higher among DBP-dippers. Acute
CV events in anamnesis among SBP-dippers
occurred at a low frequency, while in the group
of DBP-dippers were absent (Tabl. 4a, 4b).

In groups of nondippers CHD and stable
angina occurred with greater frequency in the
group of DBP-nondippers in both groups
angina of Il FC was met more frequently, with
the highest frequency among DBP-nondippers.
The frequency of acute CV events in anamnesis
in group of DBP-nondippers exceeded that one
among SBP-nondippers in 3 times (Tabl. 4a,
4b).

In groups of night-peakers incidence of
CHD and stable angina was higher among SBP-
night-peakers. In DBP-night-peakers group
stable angina was not met at all. The incidence
of acute CV events in anamnesis was higher in
the SBP night-peakers group (Tabl. 4a, 4b).

Table 4a
The incidence of CHD and acute CV events in anamnesis, depending on the daily
profile of SBP, P (%) + SDp
SBP daily profile types
Dipper, Nondipper, Night-piker, Overdipper,
N =35 N =236 N=6 N=5
CHD 43 £ 49 * 78 £42 * 83+37* 60 + 49
Stable angina 14 +35 25+43 50 +50 20+ 40
| 9+28 3+16 17 +£37 0
FC of angina I 3+£17 22 £42 * 33+47 20 +£40
i 3+17 0 0 0
Acute CV events in anamnesis 3+£17 23+6 50+ 50 40 £49

Note: * p <0,05; **p <0,1.
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Table 4b
The incidence of CHD and acute CV events in anamnesis, depending
on the daily profile of DBP, P (%) = SDp
DBP daily profile types
Dipper, Nondipper, Night-piker, Overdipper,
N =29 N =22 N=3 N=28
CHD 66+9 * 95 +£21 * 67 £47 71 £45*
Stable angina 14+6 36+ 48 0 18 +£38
I 0 9+29 0 11+31
FC of angina I 14+6 27 +45 0 4+19
i 0 0 0 4+19
Acute CV events in anamnesis 0 18 +39 33+47 11+£31

Note: * p <0,05; **p <0,1.

In groups of overdippers frequency of CHD
was higher among DBP overdippers. The
frequencies of occurrence of stable angina
significantly between groups did not differ.
Angina of I FC was more common among
DBP-overdippers, Il FC — among SBP-
overdippers. Angina of Il FC was rarely met
in the group of DBP-overdippers and was
absent in the group of SBP-overdippers. The
frequency of acute CV events in anamnesis

was higher among SBP-overdippers (Tabl. 4a,

4b).

In groups of dippers obesity incidence was

higher

among

SBP-dippers,

with a

predominance of patients with obesity of |
degree. The frequency of Il and Ill degree of
obesity did not differ significantly between the
groups (Tabl. 5a, 5b).

In groups of nondippers the incidence of
obesity and its degrees were not significantly
different (Tabl. 5a, 5b).

Table 5a
The incidence of obesity, depending on the daily profile of SBP, P (%) + SDp
SBP daily profile types
Dipper, Nondipper, Night-piker, Overdipper,
N =35 N =36 N=6 N=5
Normal weight 9+28 14 +35 33+47 0
Overweight 31 £46 ** 33 £ 47 ** 33+£47 40 + 49
BMI Obesity, total 57 +49 * 53 +£50 * 33 £47 60 £ 49
Obesity | 43 £49 * 25+43 33 +47 0
Obesity 11 11+£32 14 £35 0 60 £ 49
Obesity 111 3+17 14 +35 0 0
Note: * p <0,05; **p <0,1.
Table 5b
The incidence of obesity, depending on the daily profile of DBP, P (%) + SDp
DBP daily profile types
Dipper, Nondipper, Night-piker, Overdipper,
N =29 N =22 N=3 N=28
Normal weight 14+ 34 18 +39 33+47 4+19
Overweight 34 + 48 ** 32+47 33 +47 32 +£47 **
BMI Obesity, total 52450 * 50+ 50 ** 33 +47 64 +48 *
Obesity | 38 £49 ** 23+42 0 36 + 48 **
Obesity 11 10 £ 30 14 + 34 0 21 +41
Obesity 111 3+18 14 + 34 33 +47 7+26

Note: * p <0,05; **p <0,1.
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In groups of night-peakers obesity
incidence did not differ between the groups.
Among SBP-night-peakers all obese patients
had | degree, in DBP-night-peakers group — 111
degree (Tabl. 5a, 5b).

Among DBP-overdippers obesity incidence
was higher than that in SBP-overdippers group.
Patients with | and 111 degree of obesity in SBP-
overdippers group were absent, the obesity
incidence of Il grade was higher among SBP-
overdippers (Tabl. 5a, 5b).

Our results concerning to SBP daily profile
types correspond to [9-13] and confirm that the
infringement of its circadian rhythm leads to a
burdening of AH and complications
development. The results in reference to DBP
daily profile types in comparison with SBP
ones are new and show DBP daily profile types
independent significance in the assessment of
the AH severity.

The fact that female patients prevailed
among dippers, night-peakers and overdippers
in DBP groups, and male — among dippers,
night-peakers and overdippers in SBP groups,
suggests that disorders of DBP daily profile
more common develop among women, whereas
SBP pathological daily patterns more common
among men.

The predominance of the initial stages of
AH and its first degree among such prognostic
unfavorable types of circadian blood pressure
profile as overdipper and night-peakers in DBP
groups talks about the primary violation of DBP
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PULSE PRESSURE CLASSES AND HEMODYNAMIC PARAMETERS
IN PATIENTS AT THE ANNUAL STAGE AFTER CARDIAC
RESYNCHRONIZATION AND MEDICAL THERAPY

Pochinska M. V.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

The changes of functional blood circulation parameters in 19 patients (13 men and 6 women) at the annual
stage after cardiac resynchronization (CRT) and drug therapy in pulse pressure classes (PP: | - very low PP -
less than 20 mm Hg; Il — low PP — from 20 to 40 mm Hg; Il — normal PP — from 40 to 60 mm Hg; IV — high
PP — from 60 to 80 mm Hg; V — very high — more than 80 mm Hg) were studied. The probability of
differences between groups was determined with a Mann-Whitney U-test. Normalization of diastolic blood
pressure (DBP), heart rate (HR) and left ventricular ejection fraction (LV EF) in all PP classes, systolic BP
(SBP), end-systolic, end-diastolic volumes (ESV, EDV) in the Ill PP class patients at the annual stage after
CRT and drug therapy were showed. The tendency of normalization of SBP in the IV class, posterior wall
thickness of LV (PWLV), myocardial mass of LV (MMLV) and no change in interventricular septum
thickness (IVS), left and right atrium (LA and RA), right ventricular (RV) sizes in all PP classes indicated the
need for more active monitoring, careful selection of stimulation parameters and medical support correction
of patients in IV PP class.

KEY WORDS: cardiac resynchronization therapy, medical therapy, pulse pressure, hemodynamic
parameters

KJIACH ITYJBbCOBOI'O APTEPIAJIBHOT'O TUCKY TA TEMOJUHAMIYHI
IHOKA3HHUKH Y HAIIEHTIB HA PIYMHOMY ETAIII IIICJIA
KAPJIOPECHHXPOHI3YIOUOI TA MEJUKAMEHTO3HOI TEPATIII

Ilouuncoxka M. B.
XapkiBchKuii HanlioHansHuH yHiBepcuTeT iMeHi B. H. Kapasina, m. XapkiB, Ykpaina

BuBueHO 3MiHH (QYHKI[IOHATEHUX MOKa3HUKIB KpoBooOiry y 19 mamieHTiB (13 9onoBikiB i 6 XiHOK) Ha
piuHOMY eTami crnocTepekeHHs micist KapaiopecuHxpoHizytodoi (KPT) i MeankaMeHTO3HOT Teparii B KiIacax
mynbcoBoro aptepiansHoro Tucky (ITAT: I — myxe Hu3pkwii — MeHIIe 20 MM. pT. cT., II — HU3BKUIT — OinbIIe
20 — menme 40 mm. pr.ct., III — HOpMa — 40-60 mwm. pt. cT., IV — Bucokmii — moHax 60 — MmeHme
80 mm. pt. cT., V — myxke BUCOKHH — Oimpmre 80 MM. pT. cT.). JIOCTOBIpHICTH BIAMIHHOCTEH MK TpyIMamu
BH3HA4Yajacs 3a qormomororo U-kpurepito MaHHa-YiTHI. Pe3ynbTaTu moOKas3aiy, y MAli€HTIB 3a BECh MEPiof
cnoctepeskeHHs micmst KPT 1 mMemukamMeHTO3HOI Teparii BimOyBaeTbes HopMalizamis miactomiguaoro AT
(JAT), gacroru cepreux ckopoueHb (UCC) i ¢paxkuii Bukuay iiBoro nuryHouka (OBJILI) y Bcix kimacax
AT, cucromigrnoro AT (CAT), KiHIIEBO-CHCTONIYHOTO Ta KiHIeBO-guacToigHor 06’emy (KCO ta KO) B
1T xiaci I[TAT. Tennennis Hopmamizanii CAT B IV xnaci, ToBmmaN 3aaa601 crinku JII (T3CJILI) i macu
Mmiokapaa JIIII (MMJILI) i BiACYTHICTP 3MiH TOBIIMHH MiKIITYHOUYKOBOI mepetwHku (TMILII), po3mipis
miBoro Ta mpasoro nepexacepas (JIIT Ta IIT), npaBoro nuryrouka (ITL) y Bcix kmacax ITAT cBiggaTs mpo
HEOoOXiIHICTh OIJBII aKTHBHOTO MOHITOPHHTY, PETENBHOr0 Mif0opy MapaMeTpiB CTUMYIALIT i KOpekwii
MeIMKaMEHTO3HO1 MiATpUMKH natieHTiB y IV knaci [TAT.

K/IIO90BI CJ/IOBA: xapniopecMHXpOHI3ylo4a Teparis, MEJUKaMEHTO3HA Teparis, IyJIbCOBHH
apTepialbHUI TUCK, TEMOAMHAMIYHI TTOKa3HUKA

KJACCBHI TYJIbCOBOI'O APTEPUAJIBHOI'O JABJIEHUA U TEMOJMHAMUNYECKHE
MNOKA3ATEJIM Y TAIIUEHTOB HA TOIOBOM DTAIIE IOCJIE
KAPJJMOPECUHXPOHU3UPYIOIIEN U MEJJUKAMEHTO3HOM TEPAIIMA

Iouunckaa M. B.
XapbKOBCKUI HallMOHaIbHBIN yHUBepcuTeT uMeHu B. H. Kapasuna, r. XapbskoB, YkpanHa
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Wzyuensl n3meHeHus QyHKINOHAIBHBIX HOKa3aTenel kpopoobpaenus y 19 nanuentos (13 myxuus u 6
JKCHIIMH) Ha FOZOBOM dTarie HaOoAeHus nociie kapauopecuaxponmsupytomeit (KPT) u menukaMeHTO3HOM
Tepanuy B Kjlaccax MynbcoBoro aprepuansHoro nasieHus (ITAJ]: | — ouens Huskoe — menee 20 mm. pr. crT., 11
— Hu3koe — 6oree 20 — menee 40 mm. pT. cT., III — HOpMa — 40-60 mm. pr. cT., [V — BricOKOE — Oonee 60 —
menee 80 MM. pT. cT., V — oueHb Bbicokoe [TA/J] - 6omee 80 mMM. pT. cT.). JlOCTOBEPHOCTh OTIIMUUI MEXKIY
rpyImnaMu onpezaersiace ¢ nomoinsto U-kputepust Manna-YutHu. PesynbTaTsl MOKa3aliv, y NallMeHTOB Ha
BceM nepuosae HaOmopenus mnocie KPT u MenukaMeHTO3HOH Tepanuy HPOUCXOJUT HOPMaIM3AIHS
muactosmueckoro AJl (JIA/l), wacrotel cepueunbix cokpamenuid (UCC) u ¢pakumu BbiOpoca JIeBOTO
xkemynouka (PBJDK) Bo Bcex kmaccax ITAJl, cucrommueckoro AJl (CAJl), KOHEYHO-CHCTOJIUYECKOTO U
KoHeuHO-nuactonmdeckoro oorema (KCO u KJ10) B 11l xnacce ITAJ]. Tennennus vopmanuzamuu CAJl B 1V
kiacce, Tonmussl 3agHei ctenku JDK (T3CJDK) u macest muokapaa JOK (MMIDK) u oTcyTcTBHE U3MEHEHUH
TOJILIMHBI MEXOKeNy10uKkoBoit neperopoaxu (TMIKII), pasmepos sieBoro u npasoro npexacepauit (JIIT u I111),
npaBoro xenynouka (IDK) Bo Bcex xmaccax ITAJl cBHIAETENBCTBYIOT 0 HEOOXOAMMOCTH 0Oo0jiee aKTUBHOTO
MOHHUTOPHHIA, TIIATEIHHOTO 110400pa MapamMeTpoB CTUMYJISILIMU M KOPPEKIIMH MEIUKAMEHTO3HOH MOAJIEPKKH
naruerToB B 1V kiacce ITA/I.

K/TIOYEBBIE C/IOBA: xapiuopecHHXpOHU3UPYIOIIas Tepamns, MeINKaMeHTO3Hasl Tepamnus, IIyJI1bCOBOe
apTepHanbHOE JaBJIEHUE, TEMOJUHAMUYECKUE TT0Ka3aTeNN

block — 47 %, sick sinus syndrome (SSS) —

INTRODUCTION 26 % patients, permanent bradysystolic form of
Cardiac resynchronization therapy (CRT) is  atrial fibrillation (AF) - 26 %, dilated

widely used and has a positive clinical effect in cardiomyopathy (DCM) — 21 % patients.

patients with chronic heart failure (CHF), Exclusion criteria were: age less than 40
accompanied by cardiac  dyssynchrony, years, the presence of concomitant angina IV
however, medical support is not canceled [1]. functional class (FC), chronic heart failure

Reflecting the elastic properties of the great ~ (CHF) IV FC, stimulation of the right
vessels and left ventricular (LV) function [2], ventricular (RV) and/or LV lesser than 50 %
pulse pressure (PP) is one of the most  during the year of observation.
important hemodynamic parameters and is an Systolic (SBP) and diastolic blood pressure
independent predictor of cardiovascular events (DBP), heart rate (HR), end-systolic (ESV),
[3]. Non-physiological PP promotes the  end-diastolic volumes (EDV), LV ejection
dynamic load on the myocardium and the  fraction (LV EF), posterior wall thickness of
development of hypertrophy with subsequent LV (PWLYV), interventricular septum thickness
development of cardiovascular events [4]. (IVS), myocardial mass of LV (MMLYV), right

By optimizing the heart function, atrium (RA), left atrium (LA) and RV sizes
synchronizing heart chambers contraction,  were evaluated before the implantation, in the
CRT improves the pumping function of the  early postoperative period (3-5 days), after 6
heart [2,5], which is accompanied by LV  months and 1 year after CRT and medication
remodeling [1,6] and changing in  depending on the PP classes.
hemodynamic  parameters, including PP. SBP and DBP were measured by
However, the functional parameters of blood  Korotkov’s method according to the recom-
circulation changing in the PP classes in the mendations of the Association of Cardiologist
long-term follow-up after CRT on background of Ukraine for the prevention and treatment of
of medical therapy has not yet been studied. hypertension by tonometer Microlife BP AGI-

20 after 15 minutes rest. PP was calculated by
MATERIALS AND METHODS the formula: PP=SBP-DBP (mm Hg).

19 patients, including 13 men and 6 women Echocardiography study was performed
were examined in the department of ultrasound  with use of Siemens Cypress and Toshiba
and instrumental diagnostics with miniinvasive Applio 400 machines. LA, RA, RV, PWLV,
interventions of SI «V. T. Zaytsev Institute of IVS (measuring accuracy is 0.5 mm), end-
General and Emergency Surgery NAMS of  systolic (ESS), end-diastolic (EDS) sizes were
Ukraine». Mean age of the patients was 67 +9  measured. LV EF was calculated using the
years; all of them were implanted CRT in  formula: EF = (EDV-ESV)/EDV*100 %. The
period from 2006 to 2015. Indications for  Simpson method was used for calculating EDV
pacemaker implantation were: atrioventricular ~ and ESV. MMLV was calculated using the
(AV) block — 21 % patients, bundle branch Devereux formula:
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MMLV=1.04 x ((IVSd+PWLVd+EDS)®-
EDS®%)-13.6.

Medication support of patients with CRT
was provided with: rennin-angiotensin-
aldosterone inhibitors (RAAI) (angiotensin-
converting enzyme (ACE) inhibitors and
angiotensin Il receptor antagonists (ARA 1)),
diuretics, antiarrhythmic drugs (beta-blockers

and amiodarone), antithrombotic  drugs
(antiplatelet agents — acetylsalicylic acid
(ASA), oral anticoagulants (AC) -

warfarin/dabigatran), statins.

Patients were assigned into five classes
according to levels of PP: | - very low - less
than 20 mm Hg; Il — low — from 20 to 40
mm Hg; Il — normal — from 40 to 60 mm Hg;
IV — high — from 60 to 80 mm Hg; V — very
high PP — more than 80 mmHg. In each
groups of patients at the annual observation
point SBP, DBP, HR, ESV, EDV, LVEF,
PWLYV, IVS, MMLV, RA, LA and RV sizes
were determined. Functional parameters of
blood circulation in the CRT (P/D) stimulation
modes were assessed.

The data were brought into the Microsoft
Excel base. For statistical evaluation of the

results were used the parametric criteria (M —
mean, sd — standard deviation). Significant
differences between groups were determined
using the Mann-Whitney U-test. Probable
results were determined at levels of reliability
p <0.05and p <0.01.

RESULTS AND DISCUSSION

In I, Il and V PP classes there are no
patients registered, in the Il class — 68 %, in
the IV class — 32 % of patients.

Table 1 shows SBP, DBP and HR values in
patients within one year after CRT and medical
support in different PP classes. Initially SBP in
Il class was in a range of the 1st degree of
hypertension (AH) and IV — at the 2nd degree
of AH, at the annual stage after CRT and drug
therapy has reached physiological range in I1l
and decreased till 1st degree of AH at the IV
PP class. DBP was at the physiological level in
all groups in the entire observation stage.
Initially a low HR in the IV PP class
normalized after implantation, in Ill class —
was in the physiological range before and
during the year after CRT and drug therapy.

Table 1
SBP, DBP and HR values (M = sd) in patients within one year after CRT
and medical support in different PP classes
PP
Functional 11 class 1V class
values Before After CRT Before After CRT
CRT 3-5day | 6month | 1 year CRT 3-5day | 6month | 1year
SBP 14248 | 14546 | 13548 | 133460 | 1624 7% | 156+ 7* | 14948 | 142+ 3
(mm Hg)
DBP
84+6 85+9 85+4 84+3 86+ 8 85+3 85+4 86+ 8
(mm Hg)
HR (bpm) 73+19 | 74+20 | 68+4 67+5 50+ 11 62+7 68+ 6" | 678"

Note: * p < 0.05 — in current values between groups, * p < 0.05 — certain class of values before and after CRT.

Table 2 shows heart ultrasound values in
patients within one year after CRT and medical
support in different PP classes. Initially
increased ESV and EDV, more pronounced in
IV class, were normalized at Il and tended to
decrease in IV PP class without statistically
significant differences between the groups at
the annual stage after CRT and drug therapy.
Initially reduced LV EF, more pronounced in
IV class, came close to normal after 6 months
and reached physiological range in a year in all
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PP classes after CRT and drug therapy. Initially
increased PWLV and MMLV, more
pronounced in IV class tended to decrease in all
PP classes without statistically significant
differences between the groups at the annual
stage after CRT and drug therapy. Equally
increased IVS, LA, RA and RV sizes did not
change in all PP classes in the entire period of
observation after CRT on the background of
medical therapy.
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Table 2
Heart ultrasound values (M =+ sd) in patients within one year after CRT
and medical support in different PP classes
PP
Funcltl 11 class IV class
ona
CRT 3-5day | 6 month 1 year CRT 3-5day | 6month 1 year
ESV 98 £12 98 £15 70 £8 56 £ 117 | 134 £21% | 134 +£18* | 106+ 18* | 81 £ 12"
EDV 174 £ 16 174 £ 9 142 +4 126+ 11~ | 202+ 10* | 202+ 11* | 188 +24* | 179 £ 6N
LXAEF 434 | 43x6 | 50+4 | 63£50 | 33x4x | 337 | 436 | 55+8
Pz/g/nl;)\/ 1.2+£0.1 | 1.2+0.1 | 1.2+0.1 1.1+£0.1 | 1.35+0.2 | 1.35+0.2 | 1.35+0.1 | 1.3+0.1
('Q:ns) 12402 [ 12402 | 12402 | 1.2+0.1 | 13403 | 1303 | 1303 | 13+02
MMLV
(cm) 354+£27 | 354+£31 | 328+46 | 302+23 | 426 £37* | 426 £ 35* | 406 £ 35* | 381 + 28*
(ffrﬁ) 36+02 | 36402 | 3602 | 36+0.1 | 39402 | 39402 | 39+0.1 | 390.1
(IE:]\) 43+0.1 | 43+0.1 | 43+0.1 43+0.1 43+0.1 43+0.1 43+0.1 43+0.1
RV
(cm) 5+0.1 5+0.1 5+0.1 5+02 5.1£0.1 5.1£0.1 5.1+0.1 5.1£0.2

Note: * p < 0.05 — in current values between groups, * p < 0.05 — certain class of values before and after CRT.

Normalization of DBP, HR, LV EF in all PP
classes; SBD, ESV and EDV in Il class at the
annual stage after CRT and drug therapy that
were found is indirectly confirmed by data [6,
7]

Shown in our research decreasing of SBP in
IV PP class to the level of the 1st degree of AH,
and the downward trend PWLYV and MMLYV,
no change in IVS, LA, RA and RV sizes in all
PP classes after CRT and drug therapy is
indirectly confirmed by data [8].

Our research has shown that PP is
significant in the assessment of hemodynamic
parameters in patients after CRT and drug
therapy. More favorable changes of functional
blood circulation parameters in 11, and less — in
IV PP classes at the annual observation stage
after CRT indicate the need for further medical
treatment in a high PP class. The given data are
new.

CONCLUSIONS

1. Patients with indications don’t have I, 11
and V PP classes, frequency of occurrence il
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and IV classes represent 68 % and 32 %,
respectively.

2. At the annual stage of CRT and drug
therapy in both PP classes DBP, HR and LV EF
are fully normalized, in Ill PP class — SBP,
ESV and EDV, and in IV PP class only
partially normalization of SBP without
achieving a physiological rate.

3. At the annual stage of CRT and drug the-
rapy in both PP classes is a PWLYV and MMLV
tendency of normalization without statistically
significant differences between the groups and
no changes in the IVS, LA, RA, RV sizes.

4. More active monitoring, careful selection
of stimulation parameters and correction of
medical support for patients in IV PP class after
CRT is need.

PROSPECTS FOR FUTURE STUDIES

Further investigation of the effect of drug
therapy on the optimization of the PP in
patients with implanted pacemaker depending
on the mode of stimulation in the long pacing
period seems to be a perspective direction of
researches.
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A COMPARATIVE ASSESSMENT OF THE EFFECT OF
MINERALOCORTICOID RECEPTOR ANTAGONISTS ON
CHANGES IN GALECTIN-3 AND MMP-1 FIBROSIS MARKERS IN
PATIENTS WITH CHRONIC CARDIAC FAILURE COMBINED
WITH TYPE 2 DIABETES MELLITUS WITH MANIFESTATIONS OF
MYOCARDIUM DYSSYNCHRONY

Rudenko T. A.
Kharkiv Medical Academy of Postgraduate Education, Kharkiv, Ukraine

A comparative assessment of the effect of mineralocorticoid receptor antagonists on changes in galectin 3
and matrix metalloproteinase 1 fibrosis markers has been carried out on 106 examinations (average age (69 +
10.37) years) with type 2 DM and CCF of ischemic nature of I-IV FC according to NYHA with retained
systolic function of the left ventricle and manifestations of myocardium dyssynchrony.

All the patients were divided into 3 groups depending on the intake of mineralocorticoid receptor
antagonists. Myocardium dyssynchrony was assessed according to the generally accepted technique; the
volume faction of interstitial collagen was measured using the formula of J. Shirani et al.; galectin-3 and
matrix metalloproteinase-1 levels — using the immunoenzyme method according to the manufacturer’s
manual. The data was processed using the methods of parametric and non-parametric statistics. It was
discovered that the myocardium dyssynchrony development percentage in the group of patients not taking
mineralocorticoid receptor antagonists was higher than in the group of patients taking spironolactone or
eplerenone. An increase in fibrosis marker levels was shown in the spironolactone intake group compared
with the group of patients taking eplerenone. Mineralocorticoid receptor antagonist intake requires blood
potassium level control and case monitoring of manifestations of dyssynchrony and myocardial fibrosis.

KEY WORDS: interstitial collagen volume faction, chronic cardiac failure, myocardium dyssynchrony,
galectin 3, matrix metalloproteinase 1

MOPIBHAJIBHA OIIIHKA BIIUBY AHTAT'OHICTIB MIHEPAJIOKOPTUKOITHUX
PENEIITOPIB HA 3MIHU MAPKEPIB ®IEPO3Y I'AJIEKTHUH-3 I MMII-1 Y XBOPUX 3
XPOHIYHOIO CEPIHEBOIO HEJOCTATHICTIO B IOE€EIHAHHI 3 IYKPOBHUM
JIIABETOM 2-TO TUITY 3 MPOSABAMHU JTUCCUHXPOHII MIOKAPJIA

Pyoenxo T. A.
XapkiBchbKa MeAMYHA aKaJeMis MiCIIIUIIIOMHOI OCBiTH, XapKiB, YKpaina

Ha 106 o6crexyBanux (cepenniii Bik (69 + 10,37) pokis) 3 LI/ 2-ro tuny Ta XCH imemiunoro renesy I—
IV ®K 3a NYHA 3i 30epexeH0i0 CHCTONIYHOK (YHKIEIO JIBOrO HUIYHOYKA Ta MPOSBAMH JTUCCUHXPOHIT
MioKap/ja, MpoBejeHa MOPIBHSIbHA OIIHKA BIUIMBY aHTArOHICTIB MiHEPAIIOKOPTHKOIIHUX PpElEeNnTopiB Ha
3MiHM MapkepiB (i0po3y ranekTHHy-3 i MaTpUKCHOT MeTaionporeinasu-1.

VYci  mamientn  Oynu po3nmiieHi Ha 3 TpynM B 3aJ€KHOCTI BiJl NpUIlOMY aHTaroHICTiB
MIHEPAIOKOPTHKOITHUX penenTtopiB. JMCCHHXpOHIIO MioOKapJa OWIHIOBAIM 32 3araJbHONPHHHATOIO
METOJINKOI0, 00'€eMHY (paKIifo iHTEpCTUIIaTbHOTO KOJAareHy BHUMIPIOBAIM 32 JONOMOIon ¢opmynu J.
Shirani 1 cmoiBaBTOpiB, piBeHP TraiekTiHa-3 1 MAaTPUKCHOI METALIONPOTeiHa3w | 3a JIOIOMOTOI0
IMyHO(EPMEHTHOTO METOAy 3TigHO 3 IHCTPYKIi€ro Bix BupoOHHMKa. JlaHi 00poOisamm MeTomamu
MapaMeTpUYHOi Ta HEmapaMeTPHYHOI CTAaTUCTHKH. BUsABIEHO, IO B TPyIi XBOpHUX, IO HE NpHUHMaH
AQHTAroOHICTH MiHEPATOKOPTHKOIAHNX PELENTOPiB BiICOTOK PO3BUTKY AMCCHHXPOHII MioKapa OyB BHIIE HiXK
B TPYIi XBOpHX, IO BXHBAIHM CIIPOHAJIAKTOH a0o emiepeHOH. [loka3aHO MiIBUINEHHS PIBHIB MapKepiB
($ibpo3y y rpymi mHpuiloMy CHipOHANAKTOHY y HOPIBHSHHI 3 TPYNOI XBOPHX IO MPUAMAIN EIUIEPEHOH.
[IpwifoM aHTaroHiCTiB MIiHEPAJOKOPTUKOIAHMUX PEUENTOPiB BHMarae KOHTPOJIO piBHSA KaJilo KpoBi i
JIMHAMIYHE CIIOCTEPEKEHHS 3a MPOSIBAMY TUCCHHXPOHII Ta MiokapianbHOro Gioposy.

K/TIOYO0BI C/IOBA: o6'emHa ¢pakuis iHTEpCTHIIAIBFHOTO KOJIATeHy, XPOHIYHA CepIieBa HEJOCTATHICTB,
JTUCCHHXPOHIS MiOKapa, TaJIeKTHH-3, MaTpUKCHA METaJIIONpoTeina3a-1

© Rudenko T. A., 2016 43



Journal of V. N. Karazin” KhNU. 2016

CPABHUTEJIBHASA OHEHKA BJIMSAHUA AHTATOHUCTOB MUHEPAJTOKOPTUKOUNJIHBIX
PEIEIITOPOB HA UBMEHEHUSI MAPKEPOB ®UBPO3A I'AJIEKTUHA-3 1 MMII-1 Y
BOJIBHBIX C XPOHUYECKOM CEPJIEYHOM HEJOCTATOYHOCTBIO B COUETAHUMU C
CAXAPHBIM JUABETOM 2-I'0O TUITA C ITIPUBHAKAMHA JUCCUHXPOHUU MUOKAPJA

Pyoenko T. A.
XapbKOBCKask METUIIHCKAS aKaJIeMUs TIOCIEANIUIOMHOTO 00pa3oBaHus, XapbKoB, YKpanHa

V¥ 106 nauuentos, (cpeanuii Bospact (69 + 10,37) ner) ¢ CJI 2-ro Tuna u XCH umemuueckoro rexesa I -
IV ®K no NYHA c coxpaHeHHOH CHCTONMYECKON (QYHKIMEHl M NpH3HAKaMM JUCCUHXPOHUHM MHOKapa,
MpOBE/ICHA CpaBHUTENbHAs OLEHKA BIMAHUSA AHTarOHUCTOB MMHEPATOKOPTHKOUIHBIX PELENTOpPOB Ha
M3MEHEHHsI MapkepoB (uOpo3a, TaneKkTHHa-3 W MaTPUKCHOW METaJUIONpOTeHHAa3bl-1, y OONBHBIX C
XPOHHYECKOH CepAeYHON HEIOCTaTOYHOCTHIO B COUETAHUM C CaXapHbIM JHa0eTOM 2-TO THINA ¢ NpU3HAKAMU
JMCCUHXPOHNH MuoKapaa. O0cieayemMble pa3jieNieHbl Ha 3 IpyIbl B 3aBUCUMOCTH OT IIPHEMa aHTarOHUCTOB
MHUHEPATOKOPTUKOUIHBIX ~ PElenTopoB. JIMCCHHXpOHMS MHOKapla OLEHHMBANach IO OOLICTIPUHITOH
METOJIUKE, CTENEHb BBIPAKEHHOCTH OOBEMHOW (pakuuu HHTEPCTUIHAIBHOTO KOJUIAreHa OINpPEIeIIUTH C
nomotbsto Gopmyssl J. Shirani u coaBTOpoB, BpOBEHb TJIEKTHHA-3 M MaTPUKCHOM MeTaIonpoTenHasbl-1 ¢
MOMOIIBI0 MIMMYHO(EPMEHTHOTO METO/ia COTJIACHO MHCTPYKIMU OT Mpou3BoauTels. JlaHHbie 0OpabaTkiBanu
METOJlaMH TIapaMeTPUYECKOi U HemapaMeTpUYecKOW CTATHCTHKH. BbIsBIEHO, YTO B rpymnmne OONbHBIX, HE
MPUHUMABIINX AHTarOHHUCTOB MMHEPAJOKOPTUKOMIHBIX PELENTOPOB, NMPOLEHT pPa3BUTHUA IUCCHHXPOHHUH
MHOKapAa ObLT BbILIE, YEM B TIpyINE OOJIBHBIX, YIOTPEOJSIOIUX CIIUPOHAIAKTOH WIIM SIUIEpeHOH. Takke
MOKa3aHO IOBBINICHUE YPOBHEH MapkepoB (GuOpo3a B rpymme IpHeMa CHHPOHOJNAKTOHA B CPaBHEHHHU C
TpynIoi OOJBHBIX, IPHHUMAIOIIMX AIIepeHoH. IIpreM aHTaroHUCTOB MUHEPATOKOPTHKOUIHBIX PEIETITOPOB
TpeOyeT KOHTPOJIsI yPOBHS Kajiusg KPOBH M JUHAMH4YecKoe HaOJIOJeHUE 3a NMpH3HAKaMH JUCCHUHXPOHHU M
MHOKapauanbHoro ¢hpudpo3sa.

K/TIOYEBBIE CJIOBA: o6beMmHas (Gpakiysi WHTEPCTUIIMAIBLHOIO KOJUIAreHa, XPOHHUYCECKas CepJcyuHast
HEJOCTaTOYHOCTh,  JUCCHUHXPOHUS  MHOKapja, TaleKTWH-3, MaTpUKCHAas  MeTaJjlonpoTenHasa-1

INTRODUCTION However, the issue of the wide use of these
drugs to decrease myocardial fibrosis is still

romote fibrosis development in hypertrophic discussed widely, meanwhile, comparative
P P yp P discussions regarding which drug is to be

heart ventricles, decreases myocardial perfusion -
and it was discovered [1] bgsed on S)F/Jstematic preferred — spironolactone or eplerenone — are
held. [4, 10]

review of the clinical trials carried out by
Ezekowitz et al. [2] that the mineralocorticoid
receptor antagonists used decrease mortality
among patients with chronic cardiac failure

(CCF) by 20 %. It is generally recognized that accompanied by type 2 diabetes mellitus and

heart remodeling is the main pathogenic sign of . . .
left ventricle dysfunction, [3] Enl\jrtl)l;‘estatlons of myocardium dyssynchrony

Several clinical trials were carried out to
study the potential influence of the drugs in
question on heart remodeling in patients with
CCF, but comprehensive information on the
assessment of this influence is not sufficient.
Due to this fact, there is a need to continue

An increased aldosterone level tends to

There is still no clear information
concerning changes in fibrosis marker activity
if mineralocorticoid receptor antagonists are
used in patients with CCF of ischemic nature

The paper is written according to the
«Cardiac and Neurohumoral Mechanisms of
Chronic Cardiac Failure Development in
Patients with Comorbidities» research plan of
the Chair of Therapy and Nephrology of

research aimed at the study of the peculiarities Kharkiv Medical ‘Academy of Postgraduate

. S Education (DR No. 0111U003579).
of changes in heart structure and function in
patients with left ventricle dysfunction. [4-5] OBJECTIVE
According to the recommendations of the
European Society of Cardiology, mineralocorti-
coid receptor antagonists are assigned A
recommendation class as first-line drugs for the
treatment of CCF of ischemic origin. [6-9]

To carry out a comparative assessment of
the influence of mineralocorticoid receptor
antagonists on changes in galectin 3 and matrix
metalloproteinase 1 fibrosis markers in patients
with chronic cardiac failure combined with
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type 2 diabetes mellitus with manifestations of
myocardium dyssynchrony.

MATERIALS AND METHODS

For the study to be completed, 106 patients
with type 2 DM and CCF of ischemic genesis
of I-1V FC under NYHA with retained systolic
function and manifestations of myocardium
dyssynchrony were examined. The average age
of all the examinees was (67.45 + 10.32) years.
43 men (41 %), aged (65 + 10.62) on average,
and 63 women (59 %), aged (69 + 10.37) on
average, were examined in the group. Fibrosis
marker activity in the blood serum was
determined for 72 examinees.

The criteria of inclusion in the study were as
follows: having type 2 DM and CCF of I-IV
FC under NYHA. Patients were excluded from
analysis if they had an acute coronary distress
or chronic kidney failure.

Type 2 DM was diagnosed according to the
recommendations of the American Diabetes
Association  (ADA) and the European
Association for the Study of Diabetes (EASD)
concerning type 2 DM diagnosing criteria.

Myocardial fibrosis was assessed with the
content of galectin 3 and matrix metallo-
proteinase (MMP) 1 in the blood serum
determined using the immunoenzyme method;
galectin 3 based on the Human Galectin-3 kit
(Platinum  ELISA; eBioscience, Bender
MedSystems, Austria) and MMP-1 content
based on the Human MM3-1 kit (ELISA;
Abfrontier Biotechnology supplier, South
Korea). The degree of interstitial collagen
volume fraction was calculated from the
formula of J. Shirani etal. [11]: ICVF (%) =
(1_1,3*tota£QRS[mm}x height [m})*loo’

LVMM(g)
wherein the normal level of ICVF was set
within the range of 1 % and 2 %.

Myocardium dyssynchrony was assessed
using echocardiography synchronized with
electrocardiography according to the generally
accepted method of determining myocardium
dyssynchrony, where the following was
determined: the septal to posterior wall motion
delay (SPWMD), the aortic (APEI) and
pulmonary (PPEI) pre-ejection interval, the
interventricular mechanical delay (IVMD), the
left ventricular filling time (LVFT), the
registration time of E and A waves, the left
ventricular  ejection time (LVET), the
isovolumic relaxation time (IVRT), the early
ventricular filling flow deceleration time (DT),
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the time from the start of the QRS complex to
the start of the peak systolic velocity, the time
to the peak systolic velocity (Ts), the root-
mean-square time deviation to the peak LV
systolic velocity (Ts-SD).

To complete the task set, the examinees
(n =106) were divided into 3 groups. Group 1,
(n =40) people — 38 % of the examinees, did
not take any mineralocorticoid receptor
antagonists. Group 2, (n = 34) people — 32 % of
the examinees, took 50 mg of spironolactone
daily. Group 3, (n=32) people — 30 % of the
examinees, took 50 mg of eplerenone daily.

The data were processed after the base was
formed using Microsoft Excel and Statistical
software. Parametric (M, SD) and non-
parametric (absolute and relative (percentages
(p, %) and criterion y2) of units)) criteria were
used for the statistical assessment of results.
The probability of differences between the
groups was determined using the Mann-
Whitney U-test. The expected result was
determined by the confidence level of p < 0.05.

RESULTS AND DISCUSSION

The results obtained were analyzed in view
of whether there is any dyssynchrony in the
groups. Mechanical myocardium dyssynchrony
was discovered in 83 (78 %) individuals.
Among them, the isolated myocardium
dyssynchrony type was diagnosed in 52
individuals (49 %): intraventricular myocar-
dium dyssynchrony in 49 individuals (46 %),
atrioventricular one in 2 individuals (1.8 %),
interventricular one in 1 individual (0.94 %),
and the combined type in 31 individual (29 %).
8 examinees (20 %) in group 1 had no signs of
myocardium dyssynchrony; interventricular
MD was observed in 1 individual (2.5 %); 20
individuals (50 %) had intraventricular MD; 11
individuals (27.5 %) had combined type MD.
In group 2, 9 (26 %) of the examinees had no
signs  of  myocardium  dyssynchrony;
intraventricular MD was noted in 12
individuals (35 %); 13 individuals (38 %) had
combined type MD. In group 3, 7 examinees
(22%) had no signs of myocardium
dyssynchrony; 2 individuals (6 %) had
atrioventricular dyssynchrony; 16 individuals
(50 %) had intraventricular MD; combined
type MD was noted in 7 examinees (22 %).

The highest average values of Gal-3 and
MMP-1 were noted in the 2nd group of
examinees taking spironolactone. For instance,
Gal-3 (9.03 + 1.06) ng/ml, the lowest Gal-3 in
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the group not taking the drugs is
(6.68 = 0.64) ng/ml. MMP-1 in group 1 not
taking the drugs was lowest,
(0.27 £ 0.05) ng/ml; in group 2 of the
examinees taking spironolactone, MMP-1 was
(0.72+0.36) ng/ml (Tab). VICF in the 1st

group of examinees not taking the drugs was
lowest, (6.92 +0.47) %. The VICF values did
not differ significantly between groups 2
(patients taking spironolactone) and group 3
(patients taking eplerenone) (tab.).

Table
Fibrosis marker activity in patients with type 2 DM and CCF of ischemic nature
with manifestations of MD depending on the intake of mineralocorticoid receptor antagonists —
spironolactone and eplerenone (M £ m)
. Group 1 Group 2 Group 3
Indicator (n=40) (n=34) (n=32)
Gal-3, ng/ml 6.68+0.64 9.03+1.06 7.07+0.93
MMP-1, ng/ml 0.27+0.05 0.72+0.36* 0.64+0.36
VICF, % 6.92+0.47 7.26+0.46 7.55+0.49
Notes: — the degree of probability of differences in group 2 compared with group 1 (p <0.05).
Thus, the lowest percentage of combined  patients taking eplerenone. Higher

forms of myocardium dyssynchrony, which
aggravate CCF manifestations the most, was
noted in the group of the examinees taking
eplerenone. Increased MMP-1 levels in patients
taking mineralocorticoid receptor antagonists
evidence that collagen degradation processes
are launched. Increase in myocardium fibrosis
increases  electric  non-homogeneity by
strengthening leading heart system dysfunction.
In [12-14] early use of spironolactone and
eplerenone hinders further development of
myocardium fibrosis by improving
noradrenaline consumption by the myocardium
and increases the pumping function
productivity of the myocardium, hindering left
ventricle remodeling in patients with CCF. [15-
16] For a clearer notion of myocardial fibrosis
against the background of spironolactone and
eplerenone intake, it is expedient to study
galectin 3 and MMP 1 markers in real time for
several months more from the start of the
treatment.

CONCLUSIONS

Fibrosis marker activity is more expressed
in the examinees on spironolactone than in the
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DEPENDENCE OF NEUROPSYCHOLOGICAL DEVELOPMENT OF
EARLY AGE CHILDREN FROM THE FUNCTIONAL ACTIVITY OF
SEROTONERGIC AND PITUITARY-THYROID SYSTEMS

Shlieienkova H. O.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

The high frequency of neurological disorders in children deprived of parental care was demonstrated
(94.1 + 2.2 %). The most commonly the syndrome of statokinetic, mental and pre-speaking retardation was
diagnosed (49,2 + 4,7 %, p <0,001). High frequency disturbances of mental development and neurological
status are accompanied by a reduction in the functional activity of the pituitary-thyroid system and the
activation of serotonin. Between levels of thyrotropin and serotonin in the blood serum there is a moderate
direct correlation (p = 0,56), which may indicate the adaptive increasing of the serotonin system activity,
designed to compensate the lack of thyroid effects.

KEY WORDS: neurologic status; psychological development, pituitary-thyroid system; serotonin, young
children

3AJIEKHICTHh HEPBOBO-IICUXIYHOI'O PO3BUTKY JITEM PAHHBOI'O BIKY BIJ|
®YHKIIOHAJIBHOI AKTUBHOCTI CEPOTOHIHEPTTUHOI TA I'llIO®I3APHO-
THUPEOIITHOI CUCTEM

IlIneenkosa I'. O.
XapkiBchKUi HarlioHaMbHUH yHiBepcuTeT iMeHi B. H. Kapazina, M. XapkiB, Ykpaina

VY crarTi IpOJEMOHCTPOBAaHA BHCOKA YAcTOTa KIIHIYHUX IMPOSBIB MEPHHATAJIBHUX YpakeHb HEPBOBOI
CHCTEMH cepefl AiTeil paHHBOTO BiKY, M1030aBJIeHUX OaThbKiBChKOTrO mikiyBaHHs (94,1+£2,2 %). BeraHoBIEHO,
[I0 B CTPYKTYpi HEBPOJIOTIYHHUX TOPYIICHb JOMIHYE CHHAPOM 3aTPHMKH CTATO-KIHETHYHOTO, MCHXIYHOTO i
MPEMOBJIEHHEBOTO PO3BUTKY (49,2 +4,7 %, p <0,001). Bucoka yacrora mopyuieHb HEPBOBO-IICHXIY4HOTO
PO3BUTKY Ta HEBPOJIOTIYHOTO CTATYCy CYINPOBO/DKYETbCS 3HIKEHHSIM (YHKIIOHAJbHOI aKTHBHOCTI
rinoizapHO-THPEOINHOI CUCTEMH Ta aKTHUBI3Ali€I0 CEPOTOHIHEpriuHOi. MK pIBHAMH THPEOTPONIHY Ta
CEpOTOHIHY B CHpOBaTIi KPOBI iCHY€ MpPSMHUIA KOpENSiHHUNA 3B’s130K HOMipHOTO cTyneHto (p = 0,56), mo
MOX€ BKa3yBaTH Ha aJanTaliifHuil XapakTep IMiJBUILEHHS aKTHUBHOCTI CEPOTOHIHEPriYHOi CHUCTEMH,
CIPSIMOBAHUI1 HAa KOMIIEHCAL[I0 HEIOCTATHOCTI THPEOINHHUX BILJIMBIB.

KJIFO4Y0BI CJIOBA: HeBpoIOTIUHHMIA CTAaTyc; HEPBOBO-NICUXIUYHUI PO3BUTOK; rinodizapHo-THpeoinHa
CHCTeMa; CepOTOHIH, iITH PAHHBOTO BIKY

3ABUCUMOCTb HEPBHO-IICUXUYECKOI'O PA3BUTHSI JETE PAHHEI'O BO3PACTA OT
®YHKIMOHAJBHON AKTUBHOCTH CEPOTOHUHEPTMYECKOM Y TUITO®U3APHO-
THUPEOMUHOM CUCTEM

Hlneenxosa A. A.
XapbKoBCKUI HallMOHANBHBIA yHUBepcuTeT umenu B. H. Kapasuna, r. Xapskos, Ykpanna

B crarbe nposieMOHCTpUPOBaHa BBICOKAsl 4ACTOTA KIMHMYECKUX HPOSBICHUH NEePHHATAIbHBIX TOPaKCHUH
HEPBHOM CHCTEMBI CpeAd JAeTell paHHEero BO3pacTa, JHILICHHBIX POAUTENbCKOH omeku (94,1 + 2,2 %).
VYCTaHOBIIEHO, YTO B CTPYKType HEBPOJOIMUYECKHX HApYyLUIEHUH JOMHHUPYET CUHAPOM 3aJEpKKU CTaTO-
KHHETHYECKOTO, TICUXHYECKOTo W mpenpedeBoro passutust (49,2 +4,7 %, p <0,001). Bricokas wacroTta
HapyLIECHUH HEPBHO-TICUXUYECKOTO Pa3BUTHSI U HEBPOJIOTUYECKOTO CTAaTyCca CONPOBOXKIAETCS CHUXKEHUEM
(yHKIIMOHAJIBHOW aKTHBHOCTH THIO(QHU3aPHO-TUPEOUTHON CUCTEMbI M aKTHBU3ALNEeH CEpOTOHNHEPTUUECKOM.
Mexay ypoBHSMHU THPEOTPOINKHA U CEPOTOHMHA B CHIBOPOTKE KPOBU CYIIECTBYET MHpsiMasl KOPPEIALIUOHHAs
CBsI3b yMepeHHOH cremeHu (P = 0,56), 4TO MOXET yKa3blBaTh Ha aJaNlTallMOHHBIN XapakTep NOBBIMICHHS
AKTMBHOCTH CEPOTOHMHEPIHMYECKOM CHCTEMbl, HalpaBiCHHbII Ha KOMIIEHCALMIO HEI0CTaTOYHOCTH
TUPEOUTHBIX BO3IEUCTBUH.
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INTRODUCTION

Neuropsychological ~ development  and
neurological status of the young child depends
on many factors that affect the nervous tissue
both in utero and after birth. One of the main
conditions for corrects formation of the
structures of the central nervous system (CNS)
and provides their functional activity is an
adequate level of thyroid hormones. It is
believed that thyroid hormones (TH) play role
of a kind «timer», which provides a clear
sequence in the formation, maturation and
functioning of the nervous system. The most
critical is a violation of thyroid homeostasis
during the antenatal period and the first years of
life. In the embryonic period of development
TH affect the processes of neurogenesis,
neuronal migration, maturation of axons and
participate in the growth of dendrites [1-2].
Adequate levels of these hormones after birth is
required for ensure timely myelination and the
formation of a sufficient number of synaptic
connections, a high level of functional activity
of the brain [3-4].

Significant place in the regulation of the
formation and functioning of the CNS also
belongs to biogenic amines, particularly
serotonin. Serotonin (5-hidroksitryptamin) is
formed in the body as a result of conversion of
the amino acid L-tryptophan in various organs
and tissues. In the embryonic period, like
thyroid hormones, it affects glia proliferation,
differentiation of neurons, myelination of axons
and accelerates the maturation of the nervous
system. With it participation in the early
neonatal period occurs branching of neurons. In
addition, at any age serotonin acts as a
neurotransmitter of synaptic transmission of
nerve impulses. Mediator the role of it was first
proved by V. V. Brodie and P. A. Shore (1957).
Serotonin which is synthesized by specific
system of neurons, moves on axons, reaching
its terminals and by releasing interacts with
serotonergic receptors of other neurons. The
basic amount of neurons that synthesize
serotonin located in nine-seam cores (nuclei
raphe) and placed in the center of the middle
and medulla oblongata. These neurons and their
axons are regarded as specific serotonergic
system of the brain. The two main serotonergic
ways are described: mesolimbic and mesostrial.

49

Serotonergic system of the brain is involved in
regulating the overall activity level of CNS,
cycles of sleep and vivacity, outdoor activity,
emotional behavior, learning and memory
processes.

Functioning of serotoninergic and pituitary-
thyroid system (PTS) is in close relationship.
Back in the 60s of last century it was suggested
the important role of mastocyted serotonin in
the synthesis of TH. During conducted studies
it was found that tissue basophils of TG not
synthesize serotonin but by it holding regulates
the level of bioamines in an environment of
follicles. The nature of serotoninergic
regulation of thyroid function depends on the
actions of a mediator. It has been demonstrated
that the presence of serotonin in the incubation
environment provides similar to thyroid-
stimulating hormone (TSH) direct stimulatory
effect on thyrocytes and increases it sensitivity
to TSH. In addition, it was shown that serotonin
stimulates proliferation of thyrocytes by
activation of anabolic processes through
guanylate cyclase mechanisms of cellular
regulation. In its turn, the exchange of
bioamines in the brain is sensitive to changes in
thyroid status: in hyperthyroidism content of
serotonin in the brain tissue is usually
increased, while hypothyroidism contrary - is
reduced. Thus, neurotransmitters are modified
of thyroidin production, on the other hand - the
synthesis of neurotransmitters is controlled by
TG. [5-6].

The prevalence of neuropsychological
disorders and perinatal CNS dysfunction in
young children has increased significantly in
recent years. Group of special risk are children
who arrive for life to baby home because
mostly born from pregnancies that were
unwanted, against the background of
insufficient and/or poor nutrition, alcohol
abuse, mothers smoking, without necessary
medical supervision. These children often have
congenital malformations, lagging in physical
and neuro-psychological development. In
addition, at the time of admission for the life to
baby home is wusually impossible to set
completely anamnesis and identify specific
factors of nervous system damaging. This
necessitates to the study of neurohormonal
disorders that affect the functional activity of
CNS in young children for rationale and
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develop new and

rehabilitation.
OBJECTIVE

The research goal is to examine functional
activity of serotoninergic and pituitary-thyroid
system and analyze its impact on neuro-mental
development and neurological status of young
children.

MATERIALS AND METHODS

During the study were examined 123
children aged between 2 and 3.5 months, which
came for life to the baby house as children
deprived of parental care (continuous pooled
sample). The study was carried out after
obtaining the views of Ethics Committee, the
consent of the local authorities and fiduciary.
After excluding children with congenital
anomalies of development (5/123, 4,1+ 1,7 %)
under the supervision was remained 118
children: 56 girls (47,5+4,6 %) and 62 boys
(52,5 = 4,6 %). The amount of primary research
has been standardized for each child and
includes: review and objective examination of
children for signs of violations of the
functioning of the endocrine and nervous
systems and adaptive processes; assess their
neuropsychological development; studying the
functional level of the pituitary-thyroid and
stress limits systems.

Evaluation of physical and psychomotor
development of children was held in dynamics
according to clinical protocols of medical care
for a healthy child under 3 years approved by
the Ministry of Health of Ukraine from
20.03.2008 Ne 149.

Evaluation of neurological status was
performed based on neurological examination
according to the classification of lesions of the
nervous system in children and adolescents
(Martynyuk V. Y.). Prevailing of clinical
syndromes of the nervous system, such as the
syndrome of increased neuro-reflex excitability,
syndrome of statokinetic and psycho-speaking
delay and syndrome of movement disorders
were taken into account.

In order to examine characteristics of the
functional state of the pituitary-thyroid system
and its relationship with the state of stress limits
system for all children was conducted in-depth
research on the biochemical definition of
thyrotropin (TSH).

TSH level was determined by competitive
solid phase  chemiluminescent  enzyme

improve  existing
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immunoassay using test Kits «Immulite 1000
Rapid TSN», «Immulite 1000 Total T3» on
automatic analyzer («Diagnostic Products
Corporationy», Los Angeles, USA).

Under the optimal functional state of the
pituitary-thyroid system was considered TSH
level within 0,4-2,0 mU/L with normal level of
thyroxine. Increased TSH within 2,0-4,0 mU/L
with normal rate of free T4 was used the term
minimal thyroid dysfunction. If the TSH level
was higher than 4,0 mU/L with reduction of
free T4 to the lower border of norm
(12,0 pmol/L) was noted the status of
subclinical hypothyroidism. If level of TSH was
reduced to 0,3muU/L with higher level of
thyroxine above 22,0 pmol/L was set state of
hyperthyroidism [7].

The concentration of serotonin in the blood
serum was determined by competitive solid
phase chemiluminescent enzyme immunoassay
using a set of test systems Serotonin ELISA
(«IBL Hamburgy, Germany).

Mathematical processing was performed by
variation statistics (statistical hypothesis testing,
variance and correlation analysis) by which was
defined qualitative and quantitative relationship
between parameters of study.

Averages of arithmetic mean (M), median
(Me), mode (Mo), standard error of mean
values (m), standard  deviation (6) and
confidence intervals (CI) were calculated.

Before comparing averages and reliability
assessment of differences between them was
behaved verify compliance with normal
Gaussian distribution. Then control of variances
data was performed by Fisher criterion - in the
case of normal distribution, by criterion Siegel-
Tukey — in the case of abnormal distribution. In
the normal distribution average data was
presented in the form of M = m (CI 95), where
the Cl — confidence interval, and in the
distribution, different from normal, in the form
of Me [QR], where QR — interquartile range.

If the variance were equal was used t-
Student test for equal variances — for normal
distribution of data, the criterion of Mann—
Whitney—Wilcoxon — on abnormal distribution.
If the variance were unequal was used t-Student
test for unequal variances — in the case of
normal distribution data and Mann—-Whitney
two-tailed test — in the case of abnormal
distribution.

In conducting the statistical analysis of
qualitative variables for comparing equity parts
(proportions P) was used z-criterion and



criterion ¥2 for contingency table with
correction for continuity by Yates. The standard
error of the difference and its 95-th confidence
interval were determined.

To investigate the relationship between
guantitative traits was used mated Pearson
correlation coefficient (r) in normal distribution
of values and Spearman coefficient (p) — in
distribution of values different from normal.

Under significance level (o) during
comparing statistical hypotheses was taken
likelihood of rejecting the null hypothesis when
it accuracy is 5% (a =0,05). In comparing of
two values the difference between its was
considered reliable at the achieved level of p
<0,05. In processing the results of the study
was a used standard tool of Microsoft Excel
2007 and application package Statistica 7.0.

RESULTS AND DISCUSSION

According to the results of the clinical
neurological examination 941+22%
(111/118) of children had symptoms of
perinatal lesions of the nervous system.

Series «Mediciney. Issue 32

According to the data from medical staff of
baby home 45,7 + 4,5 % (54/118) children had
a bad dream. On examination in 19,5+ 3,6 %
(23/118) of persons was observed muscular
dystonia, 21,2+3,7% (25/118) had an
increased muscle tone, at 4,2+ 1,7 % (5/118)
was occurred muscular hypotonia. Marbling of
skin at the examination was observed in
22,8 +3,8 % (27/118), recurrent spitting up in
16,1+ 3,3% (19/118), positive symptom of
Graefe in 10,2+ 2,7 % (12/118), spontaneous
reflex of Moro 16,1 + 3,3 % (19/118), tremor in
limbs and chin in 585+45% (69/118),
convergent strabismus in 16,1+3, 3%
(19/118), nystagmus in 3,4+1,6 % (4/118).
Increased of tendon reflexes were observed in
457+45% (54/118), reduction of tendon
reflexes was in 24,6+39% (29/118) of
children, reduced the amount of active and
passive movements was observed in 11,0+
2,8 % (13/118), an increased amount of active
and passive movements were in 10,2 +2,7 %
(12/118) inmates of baby home (Fig.1.).

Reduced tendon reflexes |
Increased tendon reflexes

24,60%

Nystagmus
Convergent strabismus
Increased volume of active and passive..
Reduced amount of active and passive..
Muscular dystonia

Marbling of skin

45,7%

16,1%

19,5%

Restless sleep

_ 22.8%

Tremor of chin and limb

— 45,7%

Muscle hypertonicity
Spontaneous reflex of Moro
Positive symptom of Graefe
Spitting up

Muscular hypotonia

0,0% 10,0%20,0% 30,0% 40,0% 50,0% 60,0% 70,0%

Fig. 1. The nature and frequency of the nervous system lesions in young children
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In the structure of neurological disorders of  p<0,001) children. Manifestations of the
the recovery period syndrome of statokinetic,  syndrome of increased neuro-reflex excitability
mental and speaking delay was dominated. Its  observed in 18,6 +3,6 % (22/118) of cases
features were found in 49,2 + 4,7 % (58/118) of  (p <0,001). No violations of CNS was found
surveyed children. The syndrome of motor only in 59+22% (7/118) of surveyed
disorders occurred in 26,3+4,1% (31/118, children in baby home (Fig. 2).

No pathology of
the nervous
system 5,9%

Syndrome of
increased neuro-
reflex
excitability
18,6%

Syndrome of
statokinetic and
speaking
development
delay 49.2%

Syndrome of
motor disorders
26,3%

Fig. 2. Structure of neurological disorders of inmates of baby home

Exploring of the functional state of the  with symptoms of the syndrome of increased
pituitary-thyroid axis in surveyed children neuro-reflex excitability (p=0,051). In the
allowed to establish that TSH level in blood group of children with the syndrome of
serum, optimal range for formation of structures  statokinetic and speaking delay the thyrotropin
of CNS is 0,3-2,0 mU/L, was determined only = median was 3,5 mU/L [QR: 2,6; 4,7] versus
in 28,8+4,1% (34/118) of cases. The most 3,1 mU/L [QR: 1,9; 3,9] in children with the
common indicators of TSH were in the range of  syndrome of motor disorders (p =0,076),
2,0-40mU/L in 441+45% (52/118) of 2,8mU/L [QR: 1,8; 3,7] — in patients with a
patients. The level of thyrotropin in blood syndrome of increased neuro-reflex excitability
serum was exaggerated more than 4,0 mU/L in  (p = 0,697) and 2,1 mU/L [QR 1,8; 3,1] — in
27,1+4,1 % (32/118) of children. No cases of  children with no signs of disorders of the
congenital or transient hypothyroidism (TSH  nervous system functioning (p = 0,637) (Fig. 3).
more than 20 mU/L) were found. Clinically in children with levels of TSH

Increased of TSH more than 40mU/L  more than 4,0 mU/L significantly —more
statistically more frequently observed in  frequently than in inmates with indices of
children with clinical manifestations of the thyrotropin within 0,3-2,0 mU/L and TSH
syndrome of statokinetic and speaking  within 2,0-4,0 mU/L were observed changing
development delayed - in 39,6 + 6,3 % of cases  of motor features: in 59,3 + 8,6 % (19/32) of
(23/58) against 19,3+ 7,1 % (6/31) of persons  cases versus 5,8 +4,0% (2/34, p <0,001) and
with signs of syndrome of motor disorders (p = 13,5+4,6% (7/52, p<0.001), respectively.
0,087) and 135+7,2% (3/22) — in children  Facial expression and fine motor skills was
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broken in children with high TSH values in
43,7 £8,6 % (14/32) of cases compared with

Series «Mediciney. Issue 32

levels of TSH (9,5+ 4,0 %, 5/52, p = 0,001).
The frequency of disturbances in emotional and

patients with optimal values of thyrotropin (8,7  volitional  spheres had no difference
+4,7%, 3/34, p=0,003) and normal high statistically.
5,5
50t} -|-
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Fig. 3. TSH level in children of early age depending on the nature of the clinical
manifestations of the nervous system lesions (mU/L)

Notes: group 1 - children with the syndrome of statokinetic and speaking development delay; group 2 -
children with the syndrome of motor disorders; group 3 - children with the syndrome of increased neuro-
reflex excitability; group 4 - children without neurological disorders.

The level of serotonin in the blood serum of
children with impaired functioning of the
nervous system was higher than in healthy
children. In the group of children with the
syndrome of statokinetic and speaking delay
median of serotonin was 202,2 nmol/ml [QR:
194,8; 207,3] versus 198,6 nmol/ml [QR:
185,9; 202,5] in children with the syndrome of
motor disorders (p =0,025), 197,7 nmol/ml
[QR: 188,6; 198,9] in patients with the
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syndrome of increased neuro-reflex excitability
(p=0,004) and 184,9 nmol/ml [QR 175,8;
198,4] — in children without signs of CNS
lesions (p = 0,049) (Fig. 4).

During carrying out of Spearman analysis
correlation between TSH level and level of
serotonin in blood serum was found moderately
expressed direct correlation (p=0,56, p
<0,001) (Fig. 5).
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Level of serotonin (nmole/ml)
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Fig. 4. The level of serotonin in children of early age depending on the nature

of clinical manifestations of nervous system lesions
Notes: group 1 — children with the syndrome of statokinetic and speaking development delay; group 2 —
children with the syndrome of motor disorders; group 3 — children with the syndrome of increased neuro-
reflex excitability; group 4 — children without neurological disorders.
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Fig. 5. Correlation between TSH level and level of serotonin
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Therefore in the studies were detected
unidirectional upward changes of TSH and
serotonin in children of early age with impaired
neurological status and neuropsychological
development. An increased level of TSH
reflects the intense functional state of the
pituitary-thyroid system and, as it’s known, are
the results of hypothyroid periods [8-10]. The
latter may be a consequence of insufficient
activity of the thyroid gland, hypothalamus and
pituitary gland and special requirements for
thyroid hormones production that, in conditions
of iodine insufficiency, debilitating thyroid
gland. Hypothyreosis, in the opinion of many
researchers, should be considered as one of the
main factors of forming disturbances of the
nervous system structures [11].

Increasing the concentration of serotonin in
the blood serum of children with clinical
manifestations of perinatal nervous system
indicates activation of adaptive systems, aimed
at launching of dendritic branching, activation
of synapse formation and continuing formation
of neuronal connections. Perhaps that way the
child's body tries to compensate for the lack of
thyroid regulation of these processes. In favor
of this opinion was shown that a serotonin level
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ROLE OF NESFATIN-1 IN MAINTAINING CARBOHYDRATE
HOMEOSTASIS IN HYPERTENSIVE PATIENTS

Vizir M. O., Kovalyova O. M.
Kharkiv national medical university, Kharkiv, Ukraine

The aim of this study is to analyze changes in the nesfatin-1 level in hypertensive patients depending on
the carbohydrate profile parameters. 83 hypertensive patients aged 33 to 77 years were examined. Nesfatin-1
levels were determined by enzyme immunoassay method. Hypertensive patients have significantly higher
levels of adipocytokine than healthy people. Results of data analyses may indicate a possible
antihyperglycemic and insulinotropic effect of nesfatin-1 in hypertensive patients with normoglycemia or
prediabetes. Confirmation of these processes requires a special study.

KEY WORDS: nesfatin-1, insulin, hypertension, prediabetes, polymorbidity

POJIb HECO®ATHUHY-1 Y NIATPUMII BYTJIEBOJHOI'O TOMEOCTA3Y
Y XBOPUX HA I'MIEPTOHIYHY XBOPOBY

Bizip M. O., Kosanvosa O. M.
XapKiBChKUI HAITIOHANEHUN MEIMYHIN YHIBEPCHUTET, XapKiB, YKpaiHa

MeTor0 maHOTO IOCHTIMKEHHS € aHali3 3MiH piBHA HecpaTHHY-1 y XBOpHX Ha TIlEPTOHIYHY XBOpPOOY B
3aJISKHOCTI BiJf MapaMeTpiB BYTIeBOAHOTO Tpodimo. O6cTexkeHo 83 mamieHTa 3 TIEPTOHIYHOI0 XBOPOOOIO ¥
Bii Big 33 mo 77 pokiB. PiBeHp HecdartnHy-1 BH3HaYamM METOIOM IMyHO(EPMEHTHOTO aHami3y. XBOpi Ha
TINepTOHIYHY XBOpPOOY MarOTh IOCTOBIPHO BWII PiBHI aJWNONMUTOKIHY, HIX 3I0pOBiI moan. PesyipraTé
aHai3y MaHWX MOXXYTh BKa3yBaTH Ha aHTHUTINMEPTIIIKeMIYHHN 1 iHCymiHOTpomHHH edekt HecdatmHy-1 y
XBOPHX Ha TIEPTOHIYHY XBOPOOYy 3 HOpMOTIiKeMicto abo mpeniaberom. [linTBepMKeHHS IMX TMPOLECIB
BUMAarae OKpeMoro JOCIHiIKEeHHS.

K/TIO4Y90BI CJIOBA: vecharun-1, iHCYIiH, TIIEpTOHIYHA XBOPOOa, IpeaiadeT, momiMopOiTHICT

POJIb HEC®ATHUHA-1 B IIOJAEPKAHUU YIJIEBOJHOT'O TOMEOCTA3A
VY BOJIbHBIX THHEPTOHUYECKOM BOJIE3HbIO

Buzup M. A., Koeanesa O. H.
XapbKOBCKHUI HALTMOHAJIbHBIA MEJUIIMHCKUI YHUBEPCUTET, XapbKoB, Y KpanHa

Ilenpl0 maHHOTO WCCIENOBAHUS SIBISETCS aHATW3 M3MEHEHUil ypoBHS HecatuHa-1 y OOJBHBIX
TUIMIEPTOHUYECKON OOJIE3HBI0O B 3aBHCUMOCTH OT MapaMeTpoB yrieBogHoro mnpoduis. OOcnemoBaHo 83
MaIMeHTa ¢ TUIePTOHHUYECKOM 00Je3HbIO B Bo3pacte oT 33 10 77 jer. YpoBeHb HecaTrHa-1 ompenensin
METOZOM UMMYHO(EPMEHTHOTO aHain3a. bonbHBIE rUMepTOHNYECKON OONE3HBI0 UMEIOT JAOCTOBEPHO Oojiee
BBICOKHE YPOBHH Q/IMTIOIUTOKHMHA, Y€M 3JI0POBBIE JIOH. Pe3ysibTaThl aHan3a JaHHBIX MOTYT yKa3blBaTh Ha
AQHTHTHIIEPIIIMKEMIYECKU W HHCYTMHOTPONHBIA 3¢ ¢exT HechaTnHa-1 y OONBHBIX THUINEPTOHHYECKOM
0011e3HBI0 ¢ HOpMOTJIMKEMHEH win npenuadeTom. [loaTBep)kACHHE 3THUX MPOIECCOB TPeOyeT OTAENbHOTO
HCCIIeIOBaHMS.

K/ITIOYEBBIE CJ/IOBA: wecthatuH-1, WHCYIWH, THUOEpTOHWYECKas  OoJe3Hb, mpenuader,
MOJIMMOPOUTHOCTD

from cardiovascular diseases increased from

INTRODUCTION 62.5 % (2005) to 68.0 % (2015), and mortality

Cardiovascular diseases remain the leading  rose from 28.9 to 31.8 % respectively among

position in the structure of Ukraine's population ~ working age people [1]. Hypertension is the

mortality for many years. According to the data most common worldwide factor in the
of the last decade, the proportion of mortality  development of cardiovascular events.
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Obesity contributes to development of a
number of pathological conditions, including
essential hypertension (EH), hypercholestero-
lemia, insulin resistance, and others. The link
between these abnormalities exists at the level
of etiological factors and pathogenetic
mechanisms  [2]. The association  of
hypertension, obesity and metabolic disorders
greatly increases the risk of coronary heart
disease, type 2 diabetes mellitus (T2DM) and
its complications, which directly affects the
morbidity and mortality rates. The development
of T2DM usually follows a phase of impaired
glucose metabolism which is manifested by
insulin resistance, elevated fasting glucose and
impaired glucose tolerance. Correction of these
conditions is complicated partly because of
incomplete understanding of the mechanisms
by which glucose homeostasis is ensured.
Therefore, detection of early predictors of
metabolic disorders has important medical and
social importance.

Nesfatin-1 was found by Oh-l1 and his
colleagues in 2006 [3]. They showed that
nesfatin-1 is released by neurons of nuclei of
the hypothalamus responsible for appetite
control, and identified it as a satiety molecule.
Some studies have found that nesfatin-1 is
secreted by peripheral tissues such as adipose
tissue, the mucosa of the stomach, testis, and
others in addition to some structures of the
central nervous system [4]. In experimental
studies nesfatin-1 production was found in beta-
cells of the pancreatic islets. It was shown that
nesfatin-1 potentiates glucose-induced insulin
secretion by activating the transmembrane
transport of Ca*" ions through L-type calcium
channels [5]. Unlike anorexigenic effect with
CNS-mediated mechanism, peripheral nesfatin-
1 improves glucose metabolism (shown in
rodents, both non-obese and obese) by direct
action on insulin targeted organs: skeletal
muscle, liver and adipose tissue [6].

During 10 vyears studying by different
authors, it has been identified both positive and
negative properties of nesfatin-1. For example,
due to its anorectic effect, the administration of
nesfatin-1 is regarded as a potential method of
obesity correction [7]. The increase in insulin
secretion by nesfatin-1 administration gives
hope for the possible using of it for the
correction of hyperglycemia in patients with
diabetes [5]. At the same time, other researchers
identified some adverse effects of increasing its
level. Tanida etal. showed that intracerebro-
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ventricular injection of nesfatin-1 stimulates the
activity of the sympathetic nervous system, and
the blood pressure rises significantly through
the central melanocortin system [8]. Recently
nesfatin-1 was presented as a factor regulating
thyroid function in patients with T2DM and the
aging process, due to its significant role in
energy balance and glucose metabolism [9, 10].

Given the ambiguity of the clinical
manifestations of nesfatin-1 plasma level
changes, it is required further study of its
relationship with the development of comorbid
metabolic disorders in humans.

OBJECTIVE

The aim of this study is to analyze changes
in the nesfatin-1 level in hypertensive patients
depending on the carbohydrate profile
parameters.

MATERIALS AND METHODS

83 hypertensive patients aged 33 to 77 years
were examined. All patients were divided into 3
groups by clinical characteristics: Group 1 — 50
(60 %) patients with hypertension and
normoglycemia, Group 2 — 15 (18 %) patients
with hypertension and prediabetes, Group 3 —
18 (22 %) patients with hypertension and
T2DM. The control group consisted of 12
healthy individuals.

Patients with next pathology were excluded
from the study: secondary hypertension; heart
rhythm or AV conduction disturbances;
presence of chronic heart failure stage 11B-IlI
(NYHA classification); acute myocardial
infarction or stroke in the past, acute left- or
right ventricular failure; traumatic lesions of the
central nervous system; comorbid psychiatric
disorders, alcoholism; decompensated liver
disease (increased AST, ALT more than 3
times); diffuse connective tissue diseases;
infectious diseases or cancer.

Blood pressure was measured in the sitting
position of the patient after 5 min of rest. EH
verification was based on the revision of the
European Society of Hypertension
recommendations (ESH, 2013). T2DM has
been verified on the basis of recommendations
of the American Diabetes Association (ADA,
2014).

The blood sample for the biochemical and
enzyme immunoassay researches was taken
from the ulnar vein in the morning after 6-12-
hours starvation. Anthropometric measurements
included height (cm), weight (kg), waist
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circumference (WC, c¢cm) and  hips
circumference (HC, cm). It was followed by
calculation of body mass index (BMI, kg/m?)
according to the formula BMI = body weight /
height? as well as calculation of the waist to hip
ratio (WHR).

Fasting glucose of serum was taken and
determined by the glucose oxidase method for
the control of carbohydrate metabolism. In case
of the diabetes absence and with patient’s
agreement the glucose tolerance test was
conducted: during 5 minutes after taking of
fasting blood sample, patient drinks a glass of
warm water with glucose solution (75 g),
followed by blood sampling in 2 hours.
According to the ADA recommendations
(2014), prediabetes has been established in
patients with impaired fasting glucose (5.6—
6.9 mmol/l) and postprandial hyperglycemia
(7.8-11.0 mmol/L).

Insulin levels (mKkIE/ml) were determined by
enzyme immunoassay method using «DRG
Instruments GmbH» kit of reagents (Germany).
Insulin resistance (IR) was assessed using
HOMA-IR (Homeostasis Model Assessment
Insulin Resistance) = concentration of insulin
(mkIE/ml) x fasting glucose (mmol/L) / 22.5.
Caro indexes were calculated additionally as a
ratio of fasting glucose to insulin levels.
Nesfatin-1 levels (ng/ml) were determined by
enzyme immunoassay method using Kono
Biotech® Human Nesfatin-1 ELISA Kit
reagents.

Analysis of the data was carried out by
methods of nonparametric statistics. In samples
with the non-parametric data distribution the
results are presented as Me (Q25-Q75), where
Me — median (the 50th percentile), Q25 and
Q75 the 25th and 75th percentiles
respectively (the upper and lower quartiles).
The Mann-Whitney test, ANOVA rank
Kruskal-Wallis test, the median test were used
for comparison of the results between groups.
Spearman's rank correlation coefficient was
used for estimation of the relationship between
two variables. The null hypothesis is excluded
at the level of p < 0.05 significance.

RESULTS AND DISCUSSION

The data of patients groups are shown in
Table.
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The analysis of these parameters showed
that insulin levels were significantly higher in
all hypertensive patients compared with control
subjects. First of all, this may be due to the fact
that most of the patients have varying degrees
of obesity, which is often characterized by
insulin resistance. In hypertensive non-obese
patients peripheral insulin resistance manifests
in more than half of the cases [11, 12]. Insulin
levels in Groups 2 and 3 were significantly
higher than in Group 1. However, difference
wasn’t established in comparison of the levels
of insulin in prediabetes and T2DM patients.

HOMA-IR index in hypertensive patients
with dysglycemia was also higher than in
Group 1 or control group. Differences between
HOMA-IR indexes in prediabetes and T2DM
patients were not significant.

Caro index among all patients was
significantly lower in Groups 1 and 2. In
hypertensive  patients with T2DM, this
parameter is somewhat higher, that is probably
due to higher levels of fasting blood glucose.

Nesfatin-1 levels in all patients (7.63 (6.91-
8.43) ng/ml) were significantly higher than in
the control group, regardless of the
carbohydrate status. It can indicate possible
prohypertensive effect of this adipocytokine.
According to some studies, intracerebro-
ventricular injection of nesfatin-1 increased
blood pressure in rats due to stimulation the
sympathetic nervous system by acting on the
central melanocortin receptors [13]. It has also
been shown that intravenous injections of
nesfatin-1 to rats cause vasoconstriction by
inhibiting the synthesis of nitric oxide, thereby
increasing blood pressure [14].

No significant differences have been
identified in comparing of nesfatin-1 levels of
the groups. This was probably due to the fact,
that some of patients in each group had
concomitant  obesity, which can  be
accompanied by changes in adipocytokine
level. So, given the fact that initially nesfatin-1
has been identified as a satiety molecule,
scientists have shown its ability to reduce the
consumption of food by rodents [7]. It is also
necessary to consider that the production of
nesfatin-1 by adipose tissue is increasing in
obesity and varies depending on the type of
food [15].
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Table

Clinical characteristics, anthropometric and laboratory indicators of patients

Index

Index value, Me (Q25-Q75)

Group 1 Group 2 Group 3 Control group
60.5 (52.0-64.0) 61.0 (55.0-66.0) 65.0 (58.0-69.0)
p2 > 005 pl > 005 pl > 005 N
Age, years D3> 0.05 0> 0.05 0, > 0.05 53.0 (49.5-55.0)
ngOOS p02005 p02005
165.0 (160.0-172.0) 168.0 (159.0-175.0) 165.0 (160.0-170.0)
- P2 > 0.05 P> 0.05 P> 0.05 .
Height, cm D > 0.05 0: > 0.05 0, > 0.05 170.0 (164.0-177.0)
po > 005 po > 005 po > 005
88.0 (80.0-98.0) 103.0 (91.0-118.0) 89.0 (75.0-112.0)
. p, < 0.001 p; < 0.001 p. > 0.05 ~
Weight, kg 03> 0.05 D; <0.05 0, <0.05 63.5 (59.0-70.5)
Po < 0.001 Po < 0.001 Po < 0.001
32.36 (28.84-36.84) 38.83 (33.57-44.58) | 31.92 (28.35-40.90)
2 p, < 0.001 p; < 0.001 p:>0.05
BMI, kg/m 00> 0.0 0. < 0.0 0y <0.05 22.47 (21.47-23.09)
Po < 0.001 Po < 0.001 Po < 0.001
104,0 (94,0-116,0) 120.0 (111.0-130.0) 102.0 (94.0-125.0)
p, < 0,001 p; < 0.001 p:>0.05
WC, cm 00> 0,0 0. <0.05 0y <0.05 73.5 (71.0-80.0)
Po < 0,001 Po < 0.001 Po < 0.001
117.0 (103.0-122.0) 128.0 (111.0-139.0) | 115.5 (102.0-139.0)
p,<0.01 p; <0.01 p:>0.05
HC, cm 00> 0.0 00> 0.0 0, 0.05 95.0 (94.0-98.0)
Po < 0.001 Po < 0.001 Po < 0.001
0.90 (0.87-0.95) 0.94 (0.88-0.98) 0.91 (0.83-0.94)
p,<0.01 p; <0.01 p:>0.05
WHR 00> 0.0 or<0.01 oy <0.01 0.76 (0.74-0.85)
Po < 0.001 Po < 0.001 Po < 0.001
Fastin 4.52 (4.18-5.00) 6.63 (5.91-6.78) 7.45 (5.00-8.23)
glucosg p, <0.001 P, <0.001 P, <0.001 462 (4.30-4.99
po > 0.05 Po < 0.001 Po < 0.001
PIOS}EL%Z?& 5.0 (3.63-6.88) 8.52 (7.79-9.22) ] ]
Koo P, <0.001 P < 0.001
29.90 (20.93-39.24) 38.58 (27.16-58.62) | 40.57 (20.03-48.80)
Insulin, p. <0.001 p:<0.001 p: <0.05
mKkIE/ml p;<0.05 p; > 0.05 p,>0.05 13.15 (11.26-15.01)
Po < 0.001 Po < 0.001 Po < 0.001
5.54 (4.04-8.33) 11.42 (7.25-18.05) 9.22 (7.30-14.97)
) p, < 0.001 p; < 0.001 p; < 0.001
HOMA-IR e < 0,001 0.5 0.0 0,5 0.0 2.61 (2.30-3.13)
Po < 0.001 Po < 0.001 Po < 0.001
0.15 (0.120.21) 0.16 (0.12-0.22) 0.19 (0.13-0.33)
- P2 > 0.05 P1> 0.05 P1< 0.05
Caro index D < 0.05 D <0.05 D, <0.05 0.34 (0.29-0.41)
Po < 0.001 Po < 0.001 Po < 0.01
7.62 (6.94-8.43) 7.21 (6.79-8.27) 7.76 (6.60-8.47)
NeSfa'[In—l, P2 > 0.05 P1> 0.05 Py > 0.05
ng/mi ps > 0.05 ps > 0.05 p, > 0.05 4.53 (4.23-4.87)
Po < 0.001 Po < 0.001 Po < 0.001

where p; - confidence level in comparison with parameters of Group 1, p, - confidence level in comparison
with parameters of Group 2, ps - confidence level in comparison with parameters of Group 3, p, - confidence
level in comparison with parameters of the control group.
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A negative correlation of nesfatin-1 levels
with BMI (r = -0.164, p < 0.05) in hypertensive
patients with normoglycemia could be evidence
of its anorexigenic effect [3, 7], preventing the
development of obesity. Positive correlations of
nesfatin-1 levels were detected with the levels
of fasting glucose (r = 0,198, p < 0,05), insulin
(r = 0,180, p <0,05) and HOMA-IR index (r=
0,205, p<0,05). These data may be a
confirmation of previous studies, which have
shown glucose-induced insulinotropic action of
nesfatin-1 [5].

Nesfatin-1 levels were positively correlated
with WHR (r = 0.529, p <0.001) in the group
of patients with hypertension and diagnosed
prediabetes. By detailed examination of the
characteristics of Group 2 it become apparent
significantly higher levels of body weight,
BMI, WC, HC, WHR in comparison with other
groups. This can be explained by the fact that
patients with obesity (especially abdominal)
have higher risk of insulin resistance or T2DM
development. At the same time, adipose tissue
that is increased in obesity can play a role of
nesfatin-1 producing organ [4]. Furthermore, a
negative correlation was found between levels
of nesfatin-1 and postprandial glucose (r =
-0.430, p <0.05) in Group 2. As was already
stated earlier, according to some studies,
nesfatin-1 is also produced by pancreatic B-cells
in addition to other organs, increasing insulin
secretion and the sensitivity of skeletal muscle,
liver and adipose tissues to insulin [6]. As a
result of these mechanisms, rising of nesfatin-1
concentration may lead to reduction of blood
glucose levels.

Patients of Group 3 were characterized by
similar anthropometric data with patients of
Group 1. There were negative correlations of
nesfatin-1 level with body weight (r = -0.318, p
< 0.05), BMI (r =-0.285, p < 0.05) and WC (r =
-0.271, p < 0.05) in this group. No significant
correlations between nesfatin-1 level and

REFERENCES

parameters of the carbohydrate metabolism
have been identified that may be due to the
influence of hypoglycemic drugs.

Thus, hypertensive patients had significantly
increased nesfatin-1 levels. It can be assumed
possible antihyperglycemic and insulinotropic
effect of this adipocytokine in hypertensive
patients with normoglycemia or prediabetes.
These data may indicate a role of nesfatin-1 in
the mechanism of metabolic disorders
formation in hypertensive patients.

CONCLUSIONS

1. Nesfatin-1 levels in hypertensive
patients (7.63 ng/ml) were significantly higher
than in the control group (4.53 ng/ml). No
significant differences were found between
nesfatin-1 levels in hypertensive patients with
normoglycemia, prediabetes or T2DM (7.62,
7.21 and 7.76 ng/ml respectively). However
patients of Group 2 had significantly higher
BMI.

2. Nesfatin-1 levels positively correlate
with the fasting glucose levels in patients with
hypertension and without disturbances of
carbohydrate profile. Increasing of nesfatin-1
level in blood is accompanied by increased
secretion of insulin. These links are not
observed among parameters of hypertensive
patients with dysglycemia.

3. Determination of nesfatin-1 level in
hypertensive patients with normoglycemia in
combination with the carbohydrate metabolism
parameters may have important diagnostic
value in the assessment of glucose tolerance.

PROSPECTS FOR FUTURE STUDIES

It seems appropriate to investigate the role
of nesfatin-1 on the carbohydrate metabolism
in isolated pathology (in patients without EH
and with normal weight), given the diversity of
its effects in polymorbidity.

1. Kovalenko V. M. Sertsevo-sudinni hvorobi: medichno-sotsialne znachennya ta strategiya rozvitku
kardiologiyi v Ukrayini / V. M. Kovalenko, A. P. Dorogoy // Ukrayinskiy kardiologichniy zhurnal. —

2016. - Dod. 3. - S. 5-14.

2. Bratus V. V. Ozhirenie, insulinorezistetnost, metabolicheskiy sindrom: fundamentalnyie i klinicheskie
aspektyi / V. V. Bratus, T. V. Talaeva, V. A.Shumakov; pod red. V. N. Kovalenko. — K.: Chetverta hvilya,

2009. - 413s.

3. Oh-1 S. Identification of nesfatin-1 as a satiety molecule in the hypothalamus / S. Oh-I, H. Shimizu //

Nature. — 2006. — Ne 443. — P. 709-712.



Series «Mediciney. Issue 32

4. Goebel-Stengel M. Central and peripheral expression and distribution of NUCB2/nesfatin-1 / M. Goebel-
Stengel, L. Wang // Current Pharmaceutical Design. — 2013. — Ne 19. — P. 6935-6940.

5. Nakata M. Nesfatin-1 enhances glucose-induced insulin secretion by promoting Ca(2+) influx through L-
type channels in mouse islet beta-cells / M. Nakata, K. Manaka, S. Yamamoto [et al.] // Endocrine Journal.
—2011. — Ne 58. — P. 305-313.

6. Li Z. Peripheral effects of nesfatin-1 on glucose homeostasis / Z. Li, L. Gao, H. Tang [et al.] // PLoS
ONE. — 2013. — Ne 8(8). — e71513.

7. Shimizu H. Peripheral administration of nesfatin-1 reduces food intake in mice: the leptin-independent
mechanism / H. Shimizu, S. Oh-I // Endocrinology. — 2009. — Ne 150. — P. 662—-671.

8. Tanida M. Nesfatin-1 stimulates renal sympathetic nerve activity in rats / M. Tanida, M. Mori //
Neuroreport. — 2011. — Ne 22. — P. 309-312.

9. Liu F. Decreased plasma nesfatin-1 level is related to the thyroid dysfunction in patients with type 2
diabetes mellitus / F. Liu, Q. Yang, N. Gao [et al.] // Journal of Diabetes Research. — 2014. — Ne 2014. —
128014.

10.Li J. B. Effects of aging on the plasma levels of nesfatin-1 and adiponectin / J. B. Li, M. Nishida,
K. Kaimoto [et al.] // Biomedical Reports. — 2014. — Ne 2. — P. 15-156.

11. Demidenko G.V. Disfunktslya endoteliyu yak faktor rozvitku insulinorezistentnosti u hvorih na
gipertonichnu hvorobu / G. V. Demidenko // Meditsina sogodni i zavtra. — 2012. — Ne 3-4. — S. 75-81.

12. Lastra G. Type 2 diabetes mellitus and hypertension: An update / G. Lastra, S. Syed, L. R. Kurukulasuriya
[et al.] // Endocrinology and metabolism clinics of North America. — 2014. — Ne 43(1). — S. 103-122.

13.Yosten G. L. Nesfatin-1 exerts cardiovascular actions in brain® possible interaction with the central
melanocortin system / G. L. Yosten, W. K. Samson // American journal of physiology. Regulatory,
integrative and comparative physiology. — 2009. — Ne 297(2). — P. 330-336.

14. Yamawaki H. A novel adipocytokine? Nesfatin-1 modulates peripheral arterial contractility and blood
pressure in rats / H. Yamawaki, M. Takahashi, M. Mukohda [et al.] // Biochemical and Biophysical
Research Communications. — 2012. — Ne 418(4). — P. 676-681.

15. Ramanjaneya M. ldentification of nesfatin-1 in human and murine adipose tissue: a novel depot-specific
adipokine with increased levels in obesity/ M. Ramanjaneya, JChen, J.E.Brown [etal]
// Endocrinology. — 2010. — Ne 151, — 3169-3180.

61



Journal of V. N. Karazin” KhNU. 2016

Clinical case

UDC 616-08-035

AMIODARONE-INDUCED THYROID DYSFUNCTION:
CLINICAL CASE WITH LITERATURE REVIEW

Bogun L. V.

V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

The article addresses the problem of amiodarone-induced thyroid dysfunction based in the clinical case.
The literature data on the pathogenesis, diagnosis of this disease, as well as management tactics for
different variants of amiodarone-associated thyroid dysfunction are shown.
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AMIOJIAPOH-THAYKOBAHA JUC®YHKUISI IIUTONOAIBHOI 3AJ103M1:
KJIHIYHUI BUMAJIOK 3 OI'JISIIOM JIITEPATYPU

bozyn JI. B.

XapkiBchKUii HanioHaNpHUN yHiBepcuteT iMeHi B. H. Kapasina, M. Xapkis, Ykpaina

Ha npunani kIiHIYHOTO BHUMAAKa PO3TIAAETHCA IpodOiieMa MUCQYHKIIT IUTOMOAiOHOI 3all03u, IO
00yMOBIIeHa TpUHOMOM amionapoHy. HaBemeHi maHi JiTepaTypu IMIOAO MATOTeHE3y, MIaTHOCTHKH Ili€l
MaTOJOTii, a TaKOXX IIOAO TAKTHUIll BEIACHHS XBOPHX IIPU pI3HUX BapiaHTaxX aMioJapoH-iHAYKOBaHOI

TUCOYHKIIIT IUATOMOAI0HOT 3aI03H.

K/TIO490BI CJIOBA: amionapoH, IATONOAIOHA 327103, TIarHO3. JTIKyBaHHS

AMHMOJIAPOH-UHAYILIUPOBAHHAS INC®YHKIUS IUTOBUIHOM )KEJIE3bI:
KJIUMHUYECKUN CJIYYAN C OB30POM JIUTEPATYPbI

bozyn JI. B.

XapbKOBCKHI HalMOHaNbHbIA yHUBepcuTeT uMeHu B. H. Kapasuna, r. XapekoB, YkpanHa

Ha mpumepe KIMHHYECKOTO Cilydasi paccMaTpHuBaeTcsl mpobieMa ANChYHKIUH IIUTOBHIHOMN JKeNe3bl,
00ycJIOBIICHHASI TPUEMOM aMHoAapoHa. [IpuBeeHbl JaHHbBIE JINTEpaTypHl 10 ITaTOreHe3, TUarHOCTHKE 3TOH

1aToJI0Tuu,

a TakKe IO TAaKTHKe BEICHUS OOJBHBIX TIIPHU pPAa3IMYHBIX BapHaHTAaX AaMHOJAPOH-
WHAYIUPOBAHHON AMCPYHKIHUEH MUTOBUIHOHN JKEIE3BI.

KIIFOYEBBIE C/IOBA: amuonapoH, IMTOBUAHAS jKeJle3a, IUarHOCTUKA, JICUCHHE

INTRODUCTION

Currently, the amiodarone has got the status
the most commonly used antiarrhythmic drug
in the world's clinical practice. In addition to
its principle class Il (potassium channel
blockade) antiarrhythmic effects, amiodarone
has class | (sodium channel blockade), class Il
(noncompetitive a- and B-blocking) and class
IV (calcium channel activity) related actions
[1].

Amiodarone’s unique properties make it
highly effective in the management of
recurrent ventricular dysrhythmias, paroxysm-
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mal supraventricular dysrhythmias, including
atrial fibrillation and flutter, and in the
maintenance of sinus rhythm after electrical
cardioversion of atrial fibrillation. Moreover, it
has the added benefit of being well tolerated in
patients with normal as well as impaired left
ventricular systolic function [2].

Despite amiodarone’s potent antidysrhyth-
mic actions, its use is associated with
numerous adverse effects on various organs,
which are becoming more prevalent given the
increasing incidence of dysrhythmias and
wider amiodarone use. The common side
effects include the thyroid gland dysfunction




(both hypo- and hyperfunction), which is due to
amiodarone's high iodine content and its direct
toxic effect on the thyroid gland [2].

In this article clinical case demonstrates
diagnostic and treatment approaches to
amiodarone-induced  hypothyroidism  on
background of literature review.

CASE PRESENTATION

A 72-year-old man with a past medical
history of non-Q-wave myocardial infarction,
dyslipidemia and atrial fibrillation, but without
previous history of thyroid gland disease has
been followed-up in our clinic for 2 years. A
year and a half ago patient developed episodes
of atrial fibrillation confirmed on ECG Holter
monitoring and amiodarone was initiated.

BACKGROUND

Amiodarone is a benzofuran derivative
containing two atoms of iodine per molecule.
A normal daily maintenance dose of
amiodarone (200-400 mg) generates about 6—
12 mg of free iodine per day. This results in an
iodine load that far exceeds the World Health
Organisation's recommended optimal iodine
intake of 0.15-0.3 mg per day. In patients
treated with amiodarone, urinary and plasma
levels of inorganic iodide are found to increase
up to 40-fold, whereas thyroidal iodide uptake
and clearance decrease significantly [3-4]
Amiodarone’s effects on the thyroid gland are
numerous and complex and occur via a number
of differing mechanisms. These can be divided
into iodine-induced effects and those due to the
intrinsic properties of amiodarone [5]

Intrinsic amiodarone-related drug effects.
Inhibition of monodeiodination (5-deiodinase
activity) of T4 by amiodarone leads to a
decrease in the generation of T3 from T4, a
decrease in the clearance of reverse T3 (rT3)
and consequently increased rT3 accumulation
[6-7]. Amiodarone can lead to inhibition of T4
and T3 entry into the peripheral tissues. Both
amiodarone and its principle metabolite
desethylamiodarone (DEA) may have direct
cytotoxic effects on the thyroid follicular cells,
leading to a destructive thyroiditis [6, 8].
Furthermore, DEA is a noncompetitive
inhibitor of the binding of thyroid hormone
(T3) to the B1-thyroid hormone receptor (T3R)
[6, 9].

lodine-related effects of amiodarone on
thyroid function. The normal autoregulation of
iodine prevents normal individuals from
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becoming hyperthyroid after exposure to an
iodine load. When intrathyroidal iodine
concentrations reach a critical high level,
iodine transport and thyroid hormone synthesis
are transiently inhibited until intrathyroidal
iodine stores return to normal levels (the
Wolff-Chaikoff  effect).  Patients  with
underlying thyroid disease, however, have
defects in autoregulation of iodine. This tends
to occur in patients with underlying
Hashimoto's disease [10]. In addition there
may be iodine-related potentiation of thyroid
autoimmunity and unregulated thyroid
hormone synthesis in patients with underlying
Graves' disease (Jod—Basedow effect) [10-11].
The risk of amiodarone-induced thyroid
dysfunction depends on the presence of
underlying thyroid disease. Thus,
hypothyroidism develops more often in
patients with underlying autoimmune thyroid
disease, most likely as a result of the inability
to escape from the Wolff-Chaikoff effect.
Patients with multinodular goiter or subclinical
Graves’ disease tend to develop
hyperthyroidism  during treatment  with
amiodarone as a result of increased synthesis
of thyroid hormones due to excess iodine from
the amiodarone [12].

CASE PRESENTATION

Given the higher risk of developing
amiodarone-induced thyroid dysfunction in the
presence of underlying disorders our patient’s
thyroid function was evaluated prior to
initiation of amiodarone therapy. Patient
complaints were negative for dysfunction of
thyroid gland. He denied muscle weakness,
nervousness, any problems with defecation,
difficulty sleeping or somnolence, body weigh
changes, heat or cold intolerance, dysphagia
and neck pain.

On physical examination the blood pressure
was 112/78 mm Hg, heart rate=pulse=62 bpm,
regular. Ocular reflexes were negative.
Palpation revealed smooth, elastic, mobile,
nontender thyroid gland of usual size. There
were no discrete nodules appreciated and no
bruits auscultated. There was no tremor.
Lungs, heart, abdomen were unremarkable.

Thyroid function tests drawn before
initiation of amiodarone treatment confirmed
euthyroid patient’s status: a  thyroid

stimulating hormone (TSH) was 2, 2 mIU/L
(normal. 0,27-4,2 mIU/L), free thyroxin (T4)
was 1.2 ng/dL (normal, 0,93-1,7 ng/dL), and
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free triiodothyronine (T3) was 3,5 pg/mL
(normal, 2,5-4,3 pg/mL), antithyroperoxidase
(anti-TPO) and thyroglobulin antibody titers
were low.

BACKGROUND

In iodine-sufficient areas, amiodarone-
induced hypothyroidism is more common than
hyperthyroidism, and may occur in up to 20
percent of patients treated with amiodarone
[7.  In  contrast,  amiodarone-induced
hyperthyroidism is more common than
hypothyroidism in iodine-deficient regions
[13]. The reported incidence of amiodarone-
induced hypothyroidism varies widely, ranging
from 6 % in countries with low iodine intake
to 13 % in countries with a high dietary iodine
intake. The risk of developing hypothyroidism
is independent of the daily or cumulative dose
of amiodarone [3]. The clinical manifestations
and diagnosis of amiodarone-associated
hypothyroidism are similar to those of
hypothyroidism from any cause. Fatigue,
lethargy, intolerance of cold, mental
sluggishness and dry skin are commonly
reported; goiter is uncommon.

Hypothyroidism and hypothyroid symp-
toms may develop as soon as two weeks or as
late as 39 months after the initiation of

amiodarone therapy [14]. Patients should have
thyroid function assessed several weeks after
starting amiodarone and every few months
thereafter for the development of overt
hypothyroidism,  especially  those  with
evidence for autoimmunity prior to initiating
amiodarone [10, 15]. In general, patients
should be monitored at 6 weeks and then every
3 months [3]. If equivocal biochemical results
are obtained in clinically euthyroid patients,
suggestive of subclinical hypothyroidism, then
further testing in six weeks is recommended
[16].

Hypothyroidism should be diagnosed on
the basis of a screening serum TSH value
before the patient has symptoms. Since small
increases in serum TSH concentrations (10 to
20 mU/L) are seen in euthyroid patients for the
first three to six months after amiodarone
therapy is initiated, amiodarone-induced
hypothyroidism should only be diagnosed
when serum T4 concentrations are low-normal
or low, or mild TSH elevation persists.

The alterations in thyroid function tests are
usually divided into acute (<3 months) and
chronic (> 3 months) phases following the
initiation of amiodarone therapy (see table)
[17].

Table

Effects of amiodarone on thyroid function tests in euthyroid patients [17]

Thyroid hormone Acute effects (< 3 months) Chronic effects (> 3 months)
Total and free T4 150 % Remains 1 20 — 40 % of baseline
T3 115 —20 %, remains in low- Remains |20 %, remains in low-
normal range normal range
Reverse T3 1200 % Remains 1150 %
120 — 50 %, transient, generally
— remains < 20 mU/L O
CASE PRESENTATION BACKGROUND

The patient was assigned a follow-up visit
in 6 weeks of initiation of amiodarone therapy
to assess its efficacy and safety. On follow-up
visit patients still denied any complaints
typical for hypo- or hyperfunction of thyroid
gland. The laboratory tests showed signs of
subclinical hypofunction of thyroid gland:
TSH was 9, 7 mIU/L (0,27-4,2 mIU/L), free
thyroxin (T4) was 1.22 ng/dL (0,93—
1,7 ng/dL), antithyroperoxidase (anti-TPO)
and thyroglobulin antibody titers were still
low.

There are two approaches to the treatment of
autoimmune thyroiditisro. The first one means
the discontinuation of amiodarone with
replacing it with another antiarrhythmic drug.
The second approach comprises normalization
of thyroid function by replacement with T4
while amiodarone is continued. Discontinuation
of amiodarone may not be feasible because of
its highly effective anti-arrhythmic properties,
especially in the treatment of life-threatening
ventricular tachyarrhythmias.




That is why, a safer and more reliable option
is to institute thyroid hormone replacement
therapy, starting with 25-50 pg levothyroxine
daily and increasing at intervals of 4-6 weeks
until the symptoms have resolved and the target
serum T4 level is achieved [3]. The goal of
treatment is to restore the serum TSH
concentration to normal and to bring serum
thyroxine levels to the upper end of the normal
range, as often seen in euthyroid patients who
are receiving amiodarone [7]. It should take into
account that a larger than usual dose may be
required because of the likely effects of
amiodarone on intrapituitary T4 metabolism
and T3 production, and possibly thyroid
hormone action [7]. It may be difficult to
recognize the dysfunction because many
changes in thyroid function test results occur in
euthyroid patients who are receiving amio-
darone and patients on amiodarone can have
mildly elevated serum TSH levels despite
adequate thyroid hormone replacement. Perma-
nent hypothyroidism requiring T4 replacement
is more common in patients with thyroid
antibodies [18]. In such patients if TSH is
raised, treatment with T4 should be started
without delay [19].

On the other hand, overtreatment with
levothyroxine may nullify the anti-arrhythmic
effects of amiodarone, believed to be mediated
via an intracellular state of hypothyroidism
within the cardiac tissues [3].

The third opportunity to treat amiodarone-
induced hypothyroidism is to restore the thyroid
function with perchlorate. This approach was
investigated in small studies, in which such
treatment has been shown to restore normal
thyroid function rapidly [20-21].

The drug relieves iodine-induced inhibition
of thyroid hormone synthesis by its ability to
discharge inorganic iodine and to block further
entry of iodide into the thyroid [22]. But
nowadays this approach cannot be generally
recommended because of perchlorate toxicity
which can result from either prolonged use or
high dosages (>1g daily) and because
hypothyroiddism can be easily and safely
treated with thyroid hormone replacement [3].

In the absence of hypothyroid symptoms or
thyroid antibodies, patients with moderately
raised serum TSH (<20 muU/l) but high-
normal or raised serum free T4 concentrations
may reflect amiodarone-induced alteration in
thyroid function parameters or subclinical
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hypothyroidism [17].Close monitoring may be
all that is necessary in these subjects [3].

Amiodarone is usually not discontinued
unless it fails to control the underlying
arrhythmia. However, if amiodarone is
stopped, hypothyroidism in patients with no
apparent preexisting thyroid disease often
resolves. In contrast, hypothyroidism may
persist after withdrawal of amiodarone in
patients who have underlying chronic
autoimmune thyroiditis with high titers of anti-
TPO antibodies and goiter, and they therefore
require permanent T4 therapy [17, 23].

CASE PRESENTATION

As our patient had no clinical symptoms of
hypothyroidism and laboratory tests showed
only moderately increased serum TSH and
normal T4 level, the patient status was
regarded as euthyroid and we decided to
continue amiodarone therapy under close
follow-up. Another argument in favor of
expectant management tactics was the absence
of thyroid antibodies before and during
treatment with amiodarone. Patient was
instructed to visit our clinic in 6 weeks for
clinical check-up and laboratory tests evalua-
tion. The follow-up confirmed the absence of
clinical signs of thyroid gland dysfunction,
laboratory tests showed the tendency of
normalization of TSH, it was 6, 9 mlU/L
versus 9, 7 mIU/L on previous visit (normal
limits are 0,27-4,2 mIU/L). Three months later
TSN returned to norm (4,1 mIU/L). Currently,
the patient continues to receive amiodarone,
and results of clinical and laboratory thyroid
function tests remain normal.

CONCLUSIONS

Transient changes in thyroid function tests
often occur in euthyroid individuals treated
with  amiodarone. =~ Amiodarone  causes
predictable changes of tests that characterize
the function of the thyroid gland, explicable in
terms of physiological effects, caused by an
iodine excess and its inhibition of deiodinase
activity. ldentify euthyroid hypothyroxinemia
should not be considered as an indication for
the abolition of amiodarone. While patients
with pre-existing autoimmune thyroid disease
(subclinical Hashimoto's thyroiditis or positive
antithyroid antibodies) are at increased risk of
developing amiodarone-induced hypothyroid-
dism, most patients remain euthyroid during
amiodarone therapy. Since small increases in
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serum TSH concentrations (10 to 20 mU/L) In most patients who develop amiodarone-
are seen in euthyroid patients for the first three  induced hypothyroidism amiodarone therapy

to

six months after amiodarone therapy is  may be continued and euthyroidism should be

initiated, amiodarone-induced hypothyroidism  restored by replacement with thyroid hormone
should only be diagnosed when serum T4 in doses often larger than normal.
concentrations are low-normal or low, or mild

TSH elevation persists.
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MANAGEMENT OF APATIENT WITH ATHEROSCLEROSIS
AND ARTERIAL HYPERTENSION COMORBID WITH AN
ASYMPTOMATIC PANCREATIC PSEUDOCYST ON
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Management of patients in therapeutic practice is becoming serious difficulties in view of the large
prevalence of comorbidity pathologies of various organs and systems, especially atherosclerosis and arterial
hypertension since these diseases is epidemic in recent years. Pancreatic pseudocyst is a localized fluid
collection that is rich in amylase and other pancreatic enzymes and it presentation can be ranged from
asymptomatic process to major abdominal catastrophe due to complications like infections, hemorrhages,
obstruction and rupture. The main difficulty in the management of patients with pancreatic pseudocysts is a
lack of effective medical and surgical treatment. Success can only be achieved with an individual approach to
the patient with the joint cooperation of doctors of various profiles, as shown by our clinical case.

KEY WORDS: arterial hypertension, atherosclerosis, pancreatic pseudocyst, management

BEJEHHSA NAHIEHTA 3 ATEPOCKJIEPO30M I APTEPIAJIBHOIO I'ITIEPTEH3ICTIO
KOMOPBIITHUMH 3 BE3CUMIITOMHOIO KICTOIO ITIILTYHKOBOI
3AJI031 HA TPUKJIAAL KJITHIYHOTI'O BUTTAJKY

Oiicoamipe I.l, Oiicoamipe Ml, benan C. A. C.l, JIroma €. A.l, Booanuuvka H. AL?
"X apkiBchknmii HamioHaTbHII yHIBepeuTeT iMeni B. H. Kapasina, M. Xapkis, Ykpaina
2 XKJI 3T Ne 1 ®imii «[{O3» ITAT «Ykp3anizauis», M. Xapkis, Ykpaina

JlikyBaHHSI XBOPHMX B TEpAalleBTUYHIN MPAKTHII Ma€ CEpHO3HI TPYIHOILII 4Yepe3 BEJIHKY IMOIIMPEHICTh
KOMOPOIJHOT ITaTOJIOTIT PI3HUX OPraHiB 1 CHCTEM, OCOOJIMBO aTepPOCKIIepOo3y 1 apTepialibHOI TinepTeHsii, 00 i
3aXBOPIOBAHHSI MAlOTh XapakTep emifeMil B ocTanHi poku. Kicra mianuyHKoBoT 3a103u NpeacTaBisie co00k0
JIOKaJTi30BaHuii 301p piauHM, Oararoi Ha aMiiasy Ta iHII MaHKpeaTH4Hi (epPMEHTH, a KIIiHIYHa KapTHHA MOXKE
3MIHIOBATUCh B Jliana3oHi Bl 0€3CHMITOMHOIO MPOIIECY JI0 BEJIMKOI aboMiHaIbHOT KaTacTpodu yepes Taki
YCKJITHEHHSI, SIK 1H(EeKIii, KpOBOTEUi, HEMPOXIAHICTD 1 po3puBH. OCHOBHI TPY/IHOILI B JIIKyBaHHI MAIi€HTIB 3
MaHKPEaTHYHOIO TICEBAOKHCTOI0 TMOJSIraloTh Y BIJACYTHOCTI €()EKTHMBHOIO MEIUYHOIO Ta XIpyprigyHoro
JIKyBaHHS. YCIiX MOXKe OYTH JOCSTHYTHH TUIBKHM TPH 1HIUBIIyalbHOMY MiJXOJI J0 Mali€HTa MPpU CHUIbHIHA
CHiBIIpalli JiiKapiB pi3HUX MPOQIIIB, SK MOKA3aHO HA HAIIOMY KJIIHIYHOMY BHUIIAJIKY.

K/TIOYOBI C/IOBA: aptepiainbHa rinepToHisi, aTepOCKIepo3, KicTa IMiIILTyHKOBOT 3aJ103H, BEACHHS

BEJIEHUE IMAIIMEHTA C ATEPOCKJIEPO30M U APTEPUAJIbHOM T'MITEPTEH3UEN
KOMOPBHU/JIHBIMH C BECCUMIITOMHOM KMCTOM MOKEJYA0YHOM KEJE3bI HA
INPUMEPE KIIMHUYECKOTI'O CJIYUASA

Oiieoamupr PI.l, Oitedamupr M.l, Bbenan C. A. C.l, JIromas E. A. 1, Booanuukan H. A.L?
lXapLKOBCKI/Iﬁ HalMoHaIbHBIN yHUBepcuTeT uMeHu B. H. Kapasuna, r. XapekoB, Ykpanna
2 XKB KT Ne 1 ®umuana «L[3» ITAO «YKp3aJIU3HBILAY, T. XapbKOB, YKpanHa

JleyeHne TWAaNKMEHTOB B TEPANEBTHYECKOH MPAKTHKE HMMEET CEPbE3HbIE TPYIHOCTH WH3-3a OOJBIION
pacnpocTpaHEHHOCTH KOMOPOHUIHOM NMATOJIOTHH Pa3IMYHBIX OPraHOB M CHCTEM, OCOOEHHO aTepocKiIepo3a H
apTepHam)Hof/'I TUNIEPTCH3NHU, ITOTOMY KaK 3TH 3a00JIEBAHUST UMEIOT XapakTep SMUACMUN B MOCICIHUC T'OJIbI.
Kucra momxemy1oqHOi xKene3bl npeAcTaBiIsieT co00il JToOKaIM30BaHHBIN cOOp KHUIKOCTH, OOraTod amMrIa3ou
U IPYIruMU HAHKPCAaTUICCKUMU q)epMeHTaMI/I, a KIMHUYCCKas KapThUHa MOXKCT MCEHATHCA B AHAIIA30HC OT
06ecCHMMIITOMHOTO Tpoliecca A0 OOJNbIIOW abJOMHUHANBPHONW KaTtacTpodsl HM3-3a TAKUX OCIOKHEHHH, Kak
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I/IH(i)eKIII/II/I, KPOBOTCUCHMS, HCIIPOXOAUMOCTL U Pa3PbLIBLI. OCHOBHEIE TPYAHOCTHU B JICHCHUU MMALIUCHTOB C

naHeraTqucxoﬁ MCEBAOKUCTOM  3aKJIIOYaOTCS

B

OTCYTCTBUUA 3(1)(1)6KTI/IBHOFO MCAULIMHCKOIO U

XUPYPTUUICCKOTO JICHCHUA. Vemex MOXET OBITh JAOCTUTHYT TOJIBKO IIpU UHAUBUAYAJIBHOM MNOAXOAEC K
MagueHTy mnOpu COBMECTHOM COTPYAHHUYCCTBE Bpaqeﬁ Ppa3HbIX r[poqn/meﬁ, YTO MW IIOKa3aHO B HaIICM

KIIMHUYECKOM cCJIydac.

K/TIOYEBBIE CJIOBA: aptepuanbHas TMIIEPTOHMSA, aT€POCKIEPO3, KUCTAa MODKEITYAOYHOH XKelessl,

BEICHUSA

INTRODUCTION

Management of patients in therapeutic
practice is becoming serious difficulties in view
of the large prevalence of comorbidity
pathologies of various organs and systems. This
question is particularly relevant for patients
with atherosclerosis and arterial hypertension
since these diseases is epidemic in recent years
[1-2].

Pancreatic pseudocyst is a localized fluid
collection that is rich in amylase and other
pancreatic enzymes and is surrounded by a wall
of fibrous tissue that is not lined by epithelium
[3].

Clinical presentation of this condition can be
ranged from asymptomatic process [4] to major
abdominal catastrophe due to complications
like infections, hemorrhages, obstruction and
rupture [5-7].

The main difficulty in the management of
patients with pancreatic pseudocysts is a lack of
effective medical and surgical treatment [8].
Success can only be achieved with an
individual approach to the patient considering
comorbidity with the joint cooperation of
doctors of various profiles, as shown by our
clinical case [9-10].

OUR CASE
Passport data: Male, 75 years old, retired.
Complaints: Transient rise of blood

pressure to 170/90 mm Hg without any clinical
manifestations. Shortness of breath during
climbing to the 4th floor. Edema of the legs,
prominently in the right.

History of the disease:  Arterial
hypertension since 1976 with the highest figure
of blood pressure 240/120 mm Hg, the usual
blood pressure is 150-160/80-90 mm Hg. Since
2000 were registered atherosclerotic lesions of
cardiac valves on ultrasound investigation of
the heart. Repeatedly treated in outpatient and
inpatient clinic, last hospitalization in 2012.
The present deterioration occurred during
several months. At the moment took
amlodipine.

69

History of the life: Peptic ulcer disease
since 1995, twice history of gastrointestinal
bleeding, last in December 2010. Diabetes
mellitus, tuberculosis and infectious disease are
denied. The patient smoked earlier for 20 years,
has not smoked since 1972. Denied any
allergies.

Somatic status: active position. Skin in
usual characteristics. Peripheral lymph nodes
were not enlarged. The thyroid gland is not
clearly determined. Muscular-skeletal system
without special features. Vesicular sounds
during lung percussion. On lung auscultation is
vesicular breathing. Rhythmic activity of the
heart. Heart tones are muted. Pulse 65 min.
Blood pressure on both arms on the background
of antihypertensive therapy is 150/90 mm Hg.
Abdomen: normal size, soft, painless. In the left
iliac region a dense painless formation with a
diameter of about 10 cm was palpated, localized
practically below the left hypochondria, it
descends into _minor pelvis (swollen bowel
loops? formation?). Liver is at the edge of the
costal arch, painless. Physiological functions
without  special features. A sign of
costovertebral angle tenderness is negative on
both sides. Swelling of the right lower leg, no
edema on the left.

Plan of survey: full blood count, urinalysis,
biochemical test of blood (common cholesterol,
bilirubin, AIAT, AsAT, fasting plasma glucose,
creatinine, urea, potassium, sodium), chest X-
ray, ECG, ultrasound of the heart, 24-hours
daily monitoring of ECG and blood pressure,
ultrasound and/or computer tomography of the
abdomen, ultrasound of lower extremities
vessels, test with dosed physical activity,
interdisciplinary ~ consultation  with  other
specialist doctors when it needs.

RESULTS OF THE SURVEY

Full blood count: All figures are in the
normal range.

Urinalysis: All figures are in the normal
range.

Biochemical test of
Hypercholesterolemia due to LDL.

blood:



Journal of V. N. Karazin” KhNU. 2016

Chest X-ray: Focal and infiltrative changes
of the lungs are not detected. The roots are
structural, not expanded. The sinuses are free.
Aperture clearly delineated. Pleuropericardial
left cord was extended, calcification of the
valve. Aortic sclerosis. Determined expansion
of the upper mediastinum.

ECG: Sinus rhythm, right, heart
52 beats/min. Left ventricle hypertrophy.

Ultrasound of the heart: Sclerotic changes
of the aorta wall, leaflets of aortic and mitral
valves. Left ventricle hypertrophy. Ejection
fraction is 60 %.

24-hours daily monitoring of ECG and
blood pressure: During all observation time on
the background of sinus rhythm with a mean
heart rate 67 beats/min single supraventricular
and ventricular premature beats was registered.
Ischemic ECG changes were not recorded.
Figures of systolic and diastolic blood pressure
during the entire period of observation were
characterized by normotension.

Test with dosed physical activity: Presence
of formation of the abdominal cavity with
unknown etiology is a relative contraindication
for this test, so the procedure was not
performed.

Ultrasound of lower extremities vessels:
Deep vein at the current studies without
evidence of thrombosis, phlebitis and valvular
insufficiency. Varicose of saphenous veins of
right leg. Incompetency of perforating vein of
the right shin. Moderate expansion of veins on
both calves.

Vascular surgeon: Primary varicose veins
of right lower limb, chronic venous
insufficiency of stage 2, recommended surgical
treatment.

Ultrasound of the abdomen: Diffuse
changes in the liver parenchyma, diffuse
changes in pancreas parenchyma, diffusive
degenerative changes in both kidneys, cysts of
both kidneys. Pathological formation of
abdomen with heterogeneous liquid volume of
about 2 liters. (pseudocyst? cyst? formation?
megacolon?).

Computer tomography of the abdomen: CT
features are more typical for the pseudocyst of
pancreas tail.

Interdisciplinary consultation with other
specialist doctors: The patient was examined
by therapists, abdominally surgeon, oncologist,
gastroenterologist, endocrinologist and doctor
of functional diagnostics together. Given the
results of the physical examination and imaging

rate
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studies, the patient was set with diagnosis giant
pseudocyst of the tail of the pancreas. Given the
high risk of complications, it was decided to
perform drainage of the cavity of the

pseudocyst with
CLINICAL DIAGNOSIS

Atherosclerosis of aorta. Acrterial
hypertension 3 degree. Heart failure 1

functional class by NYHA. Moderate additional
cardiovascular risk. Peptic ulcer disease in
remission phase. Primary varicose veins of right
lower limb, chronic venous insufficiency 2
stage. Giant pseudocyst of the pancreas (?).

RECOMMENDATIONS

— Modification of lifestyle (diet, regular
physical activity);

— Amlodipine 5 mg in the morning under the
control of BP;

— Lisinopril 10 mg in the evening under the
control of BP;

— Atorvastatin 20 mg in the evening under
the control of lipid profile and AIAT;

—Hospitalization to the surgical department
for operative treatment.

OPERATIVE TREATMENT

One week later patient was admitted to the
surgical department for planned surgical
treatment of supposed pancreatic pseudocyst.

Considering location of the pseudocysts in
the abdomen cavity, the patient's age,
concomitant diseases of other organs and
systems, it was decided to perform laparoscopic
surgery with followed drainage.

Clinical diagnosis after surgical treatment:
Giant pseudocyst of pancreas. Drainage of
pseudocyst cavity. Residual fluid volume —
25ml. Atherosclerosis of aorta. Arterial
hypertension 3 degree. Heart failure 1
functional class by NYHA. Moderate additional
cardiovascular risk. Peptic ulcer disease in
remission phase. Primary varicose veins of right
lower limb, chronic venous insufficiency 2
stage.
FOLLOW-UP
SURGERY

Complaints: none.

Somatic status: active position. Skin in
usual characteristics. Peripheral lymph nodes
were not enlarged. The thyroid gland is not
clearly determined. Muscular-skeletal system
without special features. Vesicular sounds
during lung percussion. On lung auscultation is

IN 1 MONTH AFTER



vesicular breathing. Rhythmic activity of the
heart. Heart tones are muted. Pulse 67 per min.
Blood pressure on both arms on the background
of antihypertensive therapy is 125/75 mm Hg.
Abdomen: normal size, soft, painless. In the left
iliac region a dense painless formation with a
diameter of about 7 cm is palpated, localized
practically below the left hypochondria. Liver is
at the edge of the costal arch, painless.
Physiological ~ functions  without  special
features. A sign of costovertebral angle
tenderness is negative on both sides. Swelling
of the right lower leg, no edema on the left.
Plan of survey: ultrasound of the abdomen,

interdisciplinary ~ consultation  with  other
specialist doctors when it needs.
RESULTS OF THE SURVEY

Ultrasound of the abdomen: Diffuse

changes in the liver parenchyma, diffuse
changes in pancreas parenchyma, diffusive
degenerative changes in both kidneys, cysts of
both kidneys. Giant pseudocyst of pancreas
with liquid volume of about 2 liters.

Interdisciplinary consultation with other
specialist doctors: The patient was examined
by therapists, abdominally surgeon, oncologist,
gastroenterologist, endocrinologist and doctor
of functional diagnostics together. Considering
relapsing course of pancreatic pseudocyst with
an absolute absence of symptoms, it was
decided to choose expectant management. It
was recommended to perform of computer
tomography of the abdomen every 6 months in
the absence of symptoms of the abdominal
cavity and immediately get medical attention in
case of any discomfort in the abdomen.
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CLINICAL DIAGNOSIS

Atherosclerosis of aorta. Arterial hyper-
tension 3 degree. Heart failure 1 functional
class by NYHA. Very high additional cardio-
vascular risk. Peptic ulcer disease in remission
phase. Primary varicose veins of right lower
limb, chronic venous insufficiency 2 stage.
Giant pseudocyst of pancreas, drainage of
pseudocyst cavity, residual fluid volume —
25 ml. Relapse of giant pseudocyst of pancreas.
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accordance with previous recommendations;

— Perform of computer tomography of the
abdomen every 6 months in the absence of
symptoms of the abdominal cavity;

— Immediately get medical attention in case
of any discomfort in the abdomen.

CONCLUSIONS

Management of patients with comorbid a
disorder has not yet been standardized and is
interdisciplinary problem at the junction of
various medical specialties.

Our patient belongs to the very high additio-
nal cardiovascular risk in mind the presence of
hypertension and atherosclerosis, which can
greatly complicated during anestesiological
procedures and carrying out abdominal surgery
for pancreatic pseudocyst [1-2, 8].

We have taken a wait and see tactics, and
apparently made no mistake. Within 2 years we
are committed telephone and ambulatory visits
with CT control of pseudocyst state every six
months, the negative dynamics is still not fixed,
any subjective symptoms are also still missing.
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DYNAMIC CHANGES IN SPECTRAL HEART RATE VARIABILITY
PARAMETERS IN PACED BREATHING TEST IN PATIENT WITH
UNCONTROLLED ARTERIAL HYPERTENSION AND
POLYMORBIDITY

Oyeleye L., Saja M., Golubkina E. O., Bogun L. V., Yabluchansky M. I.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

A clinical case of a patient with uncontrolled hypertension and polymorbidity. The paced breathing test
was made, was found prevalence of low frequency influences at the initial stage and its intensification at the
resting stage, growth of the total power of heart rate variability spectrum (TP) with respiratory modulation.
The course of the disease worsened the appearance of new-onset atrial fibrillation (registered paroxysm on
Holter monitoring); the general deterioration of the patient’s state reflected HRV changes on sinus rhythm
tracing - significantly reduced TP growth in response to paced breathing, an increase in LF/HF (ratio of low
frequency to high frequency waves), as well as switching to the neurohormonal level of heart rate regulation
at the resting stage. After the treatment the growth of TP in response to the test has increased and LF/HF level
has decreased.

KEY WORDS: arterial hypertension, heart rate variability, paced breathing

JUHAMIYHI 3MIHU ITAPAMETPIB BAPIABEJIBHOCTI CEPHEBOTO PUTMY VY ITPOBI
3 METPOHOMI3OBAHHHUM JJUXAHHSM Y ITAIHIEHTA 3 HEKOHTPOJIbOBAHOIO
TI'IMEPTEH3IE€IO I ITIOJIMOPBIIHICTIO

Oiieneiie JI1., Caonca M., I'onyoxkina €. O., bozyn JI. B., Aonyuancoxuii M. I.
XapkiBchKUi HarlioHaMbHUH yHiBepcuTeT iMeHi B. H. Kapazina, M. XapkiB, Ykpaina

OnmcaHo KIIHIYHUA BHIIAJOK TAIi€EHTa 3 HEKOHTPOIHOBAHOK apTepiallbHOI TillEpPTEH3I€I0 Ta
nonimopOignicTio. [IpoBenerna mpoOa 3 METPOHOMI30BaHHUM [UXAHHSIM, BHUSIBICHO IPEBATIOBAHHS
HU3bKOXBIJIFOBUX BIUIMBIB Ha eTami (DOHOBOTO 3amuCy i MOCWICHHS IX Ha eTalli BiIIOYHWHKY, MPHPICT
3arajibHOI MOTYXXHOCTI CHEKTpy BapiabempHOCTI cepueBoro purmy (TP) mpu monymsmii quxanss. [lepeGir
3aXBOPIOBaHHs TOTIpIINIIA MMOsSBAa BIepIle BUsBICHOT Gibpuisiuii nepenacepap (3apeecTpoBaHHil MapOKCU3M
NP XOJNTEPiBCBKOMY MOHITOPYBaHHI), 3araJbHE TOTipIICHHS cTaHy marienta BigOwmm 3mian BCP mpu
3aIUCY 3 CHHYCOBUM PUTMOM - 3Ha4HE 3HIKEHHs npupocty TP y BinmoBigs Ha METpOHOMi30BaHe JHXaHHS,
nigeuiueHHss LF/HF (BiZHOIICHHS XBHJIb HHU3BKOI YacCTOTH JIO BHUCOKOYACTOTHHM), @ TaKOX IEPEeMUKaHHS
peryisinii cepleBoro puUTMy Ha cranil BiJIIOYMHKY Ha HEHpOrOpMOHABHWI piBeHb. Ilicis mpoBeaeHOl
Teparii 30impmmBes npupict TP y Binmosias Ha npoOy, 3HM3UBCS piBeHs LF/HF.

K/TIO490BI C/IOBA: aptepianbHa TilepTeH3is, BapiaOeNbHICTh CEPIICBOTO PUTMY, METPOHOMI3ipOBaHE
JMXaHHS

JUHAMMNYECKHUE U3BMEHEHUS TAPAMETPOB BAPUABEJIBHOCTHU CEPJAEYHOI'O
PUTMA B TIPOBE C METPOHOMMU3UPOBAHHBIM JIBIXAHUEM Y ITAHUEHTA C
HEKOHTPOJIMPYEMOM T'MIEPTEH3UEN ¥ TOJUMOPEUHOCTBIO

Ouieneiie JI., Caonca M., I'onyokuna E. A., boeyn JI. B., Aonyuwanckun H. H.
XapbKOBCKUI HallMOHANBHBIA yHUBepcuTeT umeHu B. H. Kapasuna, r. Xapbkos, YkpanHa

OnmcaH KIMHWYECKUH CIIydall TanueHTa ¢ HEKOHTPOJMPYeMOH apTepHaJbHONH THUIEepTeH3HEeH u
noauMopOuIHOCTEIO. IIpoBeeHa mpoba ¢ METPOHOMHU3UPOBAHHBIM JIBIXaHNUEM, BBISBICHO IPEBAINPOBAHIE
HU3KOBOJHOBBIX BIIMSHHUM Ha 3Tane (OHOBOH 3alMCH M YCHJIEHHE MX Ha dTale OTIBIXa, MPUPOCT oOmIe
MOIITHOCTH CIEKTpa BapuabembHOCTH cepaedHoro purMa (TP) mpm momymsiimn neixanus. TedeHue
3a00JIeBaHNs YCYTYOMJIO IOSIBIICHHE BIIEPBBIC BBIIBICHHON (UOPIIUIANNN Tpencepanil (3aperucTprupoBaH
MApOKCH3M TIPH XOJITEPOBCKOM MOHHTOPHPOBAHMH), 0OIIee YXYALICHWE COCTOSHHUS MaIMeHTa OTPa3HIIH
n3meHeHns BCP mpm 3amucu ¢ CHHYCOBBIM PHTMOM — 3HAUMTENIFHOE CHIDKEeHHe mpupocta TP B oTBeT Ha

© Oyeleye L., Saja M., Golubkina E. O.,
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MCETPOHOMHM3UPOBAHHOC  IbIXaHUC,

IOBBIIICHUC

LF/HF

(OTHOIHCHI/IG BOJIH HH3KOM YacTOThI K

BBICOKOUAaCTOTHBIM), a TakKXe MEepeKII0YeHUE pPeryisalul CepAeYHOr0 pUTMAa Ha CTaJuM OTHAbIXa Ha
HeliporopMoHanbHBIN ypoBeHb. Ilocne npoBeneHHOM Tepanuu yBenuuuicsa npupocT TP B oTBeT Ha mpooy,

cHuzmics yposens LF/HF.

KITIOYEBBIE CJ/IOBA:
METPOHOMU3UPOBAHHOE JbIXaHUE

apTepHanbHast

INTRODUCTION

Essential hypertension is one of the most
widespread diseases [1-2], dangerous, prima-
rily for its complications [1-3], the risk of
which increases significantly especially in the
case of uncontrolled hypertension that may be
associated with inadequate antihypertensive
therapy or with its non-systematic use [3-4].
The presence of comorbidities, that exacer-
bate hypertension, significantly worsens the
prognosis of these patients [5].

Heart rate variability (HRV) is not only
noninvasive, but also a convenient method of
evaluating the functional state of the
cardiovascular system. A test with paced
breathing is considered to be one of the most
effective components of the HRV evaluation,
which gives wide opportunities for the
dynamic analysis of the effectiveness of
antihypertensive therapy, changes in the
autonomous regulation of heart rate, both at
rest and during respiratory modulation and
provides possibilities for an individual
approach to each patient [6-7].

Heart rate variability spectral analysis
allows to estimate the ratio of the distribution
of the main components of HRV spectrum:
high frequency waves (HF), reflecting the
sympathetic and in some extent parasym-
pathetic influences; very low frequency
waves (VLF) that characterize the neurohor-
monal regulation of the heart rate, the low
frequency waves (LF), responsible for the
vagal control of HRV, and LF/HF — ratio of
the low frequency waves to high frequency
waves. Also important role in HRV analysis
plays TP — the total power of heart rate
variability spectrum [8].

CASE STUDY

A 53-year old woman presented with
complaints on  periodically  appearing
headaches, mostly in occipital area, «feeling
of heaviness in the head» provoked by
physical overload or stress, palpitations,
poorly controlled blood pressure.

TUNICPTCH3MS,
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Patient also complained on inability to
decrease and control her excessive weight.

Patient was first diagnosed with arterial
hypertension near 5 years ago; since 2013 she
tried to treat herself with occasional intake
(once in several weeks) of amiodarone as a
«some doctor had advised», but she didn’t
notice significant improvement of her state.
In Jan 2014 she was examined in National
Institute of Therapy named by L.T. Malaya,
where the diagnosis was made: essential
arterial hypertension Il grade 2 stage, high
risk, the left ventricle hypertrophy, aortic
stenosis | st., heart failure Ila st. with presser-
ved systolic function, Il functional class,
impaired fasting glucose. Bisoprolol 5 mg per
day, enalapril 10 mg per day was prescribed.
The patient took prescribed medications
occasionally, non-systematically.

The patient has been working as a cook at
the market during last 10 years. She denies
smoking, drug abuse, drinks alcohol
occasionally; denies chronic cardiovascular
diseases and acute cardiovascular events
(including sudden cardiac death) in close
relatives. Had no operations, traumas in the
past; in 2014 was diagnosed with single-
nodular goiter, subclinical hypothyroidism.

On objective examination: The general
status of the patient is satisfactory, clear
consciousness, posture is active. Height is
162 cm, weight — 120 kg, BMI = 45 kg/m*
Skin: pale-pink, with preserved moistness and
elasticity; visual mucous membranes are
pink, moist, undamaged; fat tissue is
developed excessively, distributed symmetri-
cally. Peripheral edemas are absent. Thyroid
gland: by palpation both lobes of thyroid
gland are diffusely enlarged, painless; there is
a mass near 1cm in diameter in the right lobe.
Lungs: resonance percussion sound, vesicular
breathing over the lungs fields, RR 19 pm.
Heart borders are extended to the left on
1cm, heart activity is rhythmic with HR
72 bpm. Heart tones are rhythmic, with mid-
systolic ejection murmur of moderate inten-
sity in the 1l and V points of auscultation.



Blood pressure sin 144/100 mm Hg, dext
146/102 mm Hg, radial pulse is synchronous,
rhythmic at 72 bpm.

Abdomen: abdominal girth — 133,5cm,
abdomen is painless on superficial and deep
palpation in all regions. Liver at the costal
margin, painless; spleen is not palpable.
Absence of vascular sounds during abdomen
auscultation. Pasternatskiy sign is negative on
both sides. Urination is free, painless.

The results of current patient’s investiga-
tions were: clinical full blood count,
urinalysis, creatinine, urea, blood electrolytes,
ALT, AST, within the normal range; fasting
plasma glucose FPG — 6,5 mmol/l (N — 3,3—
5,5 mmol/l); lipid profile — very low density
lipoprotein cholesterol VLDL-C-1,52 mmol/I
(N — < 1,05 mmol/l), low density lipoprotein
cholesterol LDL — C (N — < 2,59 mmol/l) —
5,1 mmol/l, high density lipoprotein choles-
terol HDL-C — 14 mmol/l (N — 1, 04—
1,55 mmol/l), triglycerides — 3,35 mmol/l (N
—  <2,3mmol/l), total cholesterol -
8,2 mmol/l (N — <5,2 mmol/l), atherogenic
coefficient — 4,85 U (N — < 3U).

ECG: sinus rhythm, heart rate — 71/min,
complete right bundle brunch block;
echocardiography— increased stiffness of
aorta and leaflets of aortic valve with their
fibrotic changes, signs of moderate aortic
stenosis (opening restricted to 1,2 cm, pres-
sure gradient on aortic valve — 20 mm Hg),
left ventricle hypertrophy, diastolic dysfunc-
tion of left ventricle, EF — 63 %.

HRYV paced breathing test — showed imba-
lance of autonomous nervous system with
prevalent very low frequency and decreased
high  frequency components of HRV
spectrum, low TP in the initial stage; paced
breathing showed positive growth of TP and
parasympathetic response with increased high
frequency involvement, resting stage demon-
strated non-significant growth of TP in com-
parison with initial stage and intensification
of low frequency influences (see table).

Diagnosis: essential hypertension stage II,
grade 2, high risk. Left ventricular hyper-
trophy. Atherosclerosis of the aorta and its
valve with aortic stenosis 2 st. Heart failure
1A with preserved ejection fraction, Il
functional  class.  Obesity grade 3.
Dyslipidemia. Impaired fasting plasma
glucose. Single-nodular goiter 1* stage with
unspecified function.
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Prescriptions of the patient were: life style
modifications, lisinopril 5mg per day,
atorvastatin 20 mg per day, aspirin — 75 mg
daily. After 2 weeks of therapy the general
status of the patient has been improved, her
blood pressure was running on values 130—
132/85-90. Next visit was recommended
after 3 month but the patient didn’t come.

After 8 month the patient came with
complaints on periodically appearing (once or
twice in a month) attacks of extreme
weakness, palpitations, dizziness and burning
chest pain with irradiation into the
interscapulum space; such episodes deve-
loped usually «without any obvious reasonsy;
relieved by prolonged rest and intake of
corvalol. Several times attacks were so severe
that patient fainted.

Patient first started to notice such attacks
for about 4 months ago; first they were rare
and insignificant but then their intensity and
frequency began to increase. Near 5 months
ago she stopped antihypertensive therapy by
herself but the last week she began to take
lisinopril 5 mg per day again.

On objective examination — there are
edemas of the lower thirds of sheens; blood
pressure  sin 160/100 mm Hg, dext
164/106 mm Hg, other physical signs without
significant changes.

On laboratory  and instrumental
investigations: lipid profile - VLDL -
1.2 mmol/l, LDL - 5,1 mmol/l, HDL -
1,3 mmol/l, triglycerides — 2.27 mmol/l, total
cholesterol — 7,26 mmol/l, atherogenic coeffi-
cient — 4,84 U; FPG — 5.0 mmol/I; ultrasono-
graphy of thyroid gland: diffuse changes of
thyroid gland with enlargement of both lobes
of thyroid gland; there are nodules in both
lobes; thyroid function test: free thyroxin
FT4 — 0,993 ng/dl (N — 0,93-1,7 ng/dl), free
triiodothyronine FT3 — 3,02 pg/dl (N — 2,0-
4,4 pg/dl), serum thyrotropin TSH -
1,45 pIU/mL (N - 0,27-4,2 ulU/mL), thyroid
peroxidase antibodies TPO — 16,13 IU/mL (N
— < 34,0 IU/mL). Echocardiography — signs
of aortosclerosis, moderate aortic stenosis
(pressure gradient on aortic valve -
30 mm Hg), moderate dilation of the left
atrium, concentric hypertrophy of left
ventricle, diastolic dysfunction of left
ventricle, EF — 61 %.

Holter monitoring — 20.10.2015 reported
episode of atrial fibrillation with ventricular
rate 90-160, lasting 54 minutes, during which
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observed following complaints — weakness,
burning sensation behind the sternum and
interscapulum region, the feeling of impen-
ding syncope. Also during the period of ob-
servation were registered 7 supraventricular
extrasystoles.

HRV paced breathing test (PBT) sinus
rhythm tracing — characterized by decreased
heart functional state with extremely low TP,
prevalence of low frequency components of
HRV spectrum with significantly increased
LF/HF ratio and high level of very low
frequency waves; the reaction on paced

breathing was positive with increased
parasympathetic  activity, although TP
showed poor growth;in resting stage

occurred intensification of neurohormonal
impact on heart rate regulation (see table).

Diagnosis: essential hypertension stage Il,
grade 2, high risk. First diagnosed atrial
fibrillation, tachy form (20.10.2015 registered
episode of atrial fibrillation with duration of
54 minutes). Left ventricular hypertrophy.
Atherosclerosis of the aorta and its valve with
aortic stenosis 2 st. Heart failure 1A with
preserved ejection fraction, Il FC. Obesity
grade 3. Dyslipidemia. Nodular goiter 1%
stage. Euthyreosis.

Prescriptions for the patient were: sotalol
40 mg twice daily with control of ECG QT
interval in 3 days, if QT remain normal,
dosage should be increased up to 80 mg twice
a day with QT interval control in 3 days,
furosemide 40 mg a day every 3-rd day,
under control of plasma electrolytes balance),
lisinopril 5 mg daily, atorvastatin 20 mg once
daily, aspirin 100 mg daily.

After 7 months of treatment, the patient's
general condition improved significantly,
attacks of atrial fibrillation were almost
ceased, blood pressure stabilized at the level
of 125-130/80-85. On Holter’s monitoring
episodes of atrial fibrillation were not
detected.

Paced breathing test (sinus rhythm tracing)
demonstrated sympatotonia with increased
neurohormonal contribution to the HRV
spectrum in initial stage, paced breathing
stage was characterized with increase of vagal
parameters, and in initial stage was observed
significant shift to neurohormonal influences
(see table).

RESULTS AND DISCUSSION

Dynamic changes in spectral parameters of
HRYV in the patient are shown in table.

Table

Dynamic changes of the HRV spectral components in paced breathing test (sinus rhythm tracings)

Spectral HRV parameters 06.02.15, 1% visit 13.10.15, 2" visit 13.06.16, 3" visit
Initial stage
VLF, % 52 43 40
LF, % 32 46 46
HF, % 16 11 14
LF/HF 2,09 4,01 3,25
TP, ms’ 254 142 239
Paced breathing
VLF, % 33 23 37
LF, % 13 31 20
HF, % 54 46 43
LF/HF 0,23 0,68 0,47
TP, ms’ 1819 264 861
Resting stage
VLF, % 49 69 63
LF, % 43 27 30
HF, % 9 4 7
LF/HF 4,84 7,23 4,44
TP, ms® 351 189 580

Note: VLF - very low frequency waves, LF - low frequency waves, HF — high frequency waves, LF/HF - ratio
of the low-frequency waves to high-frequency waves, TP — total power of HRV spectrum.

Dynamic changes in spectral indices quite

clearly reflected the functional state of the
heart rhythm regulation, depending on the
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course of the disease. Changes of LF/HF ratio
showed increase in low frequency influences
on the 2nd visit, compared with the 1* one,




which were especially pronounced in the
resting stage, where LF/HF reached the value
of 7, 23. The deterioration of vagal response
to paced breathing on the 2nd visit compared
with 1% one was also apparent. However on
the 3rd visit, was noted decline in the LF/HF
ratio at all stages of the breathing test, thus

Series «Mediciney. Issue 32

demonstrating the improvement of the
patient's condition in connection with the
effectiveness of the therapy and systematic
intake of drugs.

Dynamic changes in LF / HF index are
illustrated in Figure 1.

Dynamic changes of LF/HF
8
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Fig. 1. Dynamic changes of index LF / HF in paced breathing test.

Dynamic changes in the total power TP
showed lower values of this parameter at the
initial stage of the paced breathing test at all
visits, but on the 1st visit a marked TP growth
was noted as response to paced breathing,
while in the 2nd visit increase of TP was very
insignificant, illustrating reduced function-
nality of heart rate regulation in connection

with the deterioration of the patient's
condition. The 3rd visit showed improvement
of TP growth in response to respiratory
modulation in comparison with the 2nd visit,
as well as a more pronounced increase of this
index in resting stage.

Dynamic changes in the total power
spectrum TP are reflected in the Figure 2.

Dynamic changes of TP

2000

1800

1600

1400

1200

1000

TP, ms2

200

200

06.02.2015

— el

13.10..2015

13.06.2016

254
1819

W initial stage

™ paced breathing

132
264

254
861

u resting stage 351

189

580 |

Fig. 2. Dynamic changes in the total power spectrum TP in paced breathing test.

Influence  of  neurohormonal HRV
components in the initial stage was most
pronounced on the 1st visit, and prevailed
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over low-frequency index in paced breathing
stage. In the 2nd and 3rd visit was observed a
significant increase in LF component
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compared to the VLF, but at the resting stage
was noted a shift towards to increase in
neurohormonal effects, by means of reducing
low-frequency and high-frequency waves.
Thus the deterioration of the patient’s
condition that manifested with the registered
episode of atrial fibrillation due to
uncontrolled hypertension, non-systematic
approach to drug intake and due to existing
concomitant diseases was reflected by the
aggravation of imbalance of the heart rate
regulation related to the reduced regulatory
capacity of the autonomous nervous system
characterized by the decrease of the total

power of the HRV spectrum and
intensification of sympathetic and especially
neurohormonal influences. On the other hand,
after effective application of therapeutic
regimens reverse changes in the spectral
parameters of HRV occurred.

CONCLUSIONS

Assessment of heart rate variability by
means of paced breathing test is a useful tool
for dynamic monitoring of the patient's
condition that allows to improve evaluation
of treatment efficacy and to individualize
therapy.
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THE IMPORTANCE OF THE COMPLIANCE TO A MEDICAL
TREATMENT OF A PATIENT WITH A VERY HIGH
CARDIOVASCULAR RISK AND COMORBIDITY:
ARTERIAL HYPERTENSION, ATRIAL FIBRILLATION AND
DIABETES MELLITUS
Zolotarova T. .}, Brynza M. S.%, Mehtieva F. B.

1V, N. Karazin Kharkiv National University, Kharkiv, Ukraine
2 Kharkiv Railway Clinical Hospital Ne 1 of Brence of «HC» JSC «Ukrzaliznytsia», Kharkiv, Ukraine

The ultimate goal of any prescribed medical therapy is to achieve certain desired results in the patients
concerned. Compliance to medical recommendations not only includes patient compliance with medication
but also with diet, exercise, or lifestyle changes. Considered a clinical example of the patient of a very high
cardiovascular risk with comorbid pathology: arterial hypertension, atrial fibrillation and diabetes mellitus.
We have shown with this case as in comorbid patients with high cardiovascular risk could be organized
medical treatment without polypharmacy.

KEY WORDS: compliance, cardiovascular risk, hypertension, heart failure, atrial fibrillation, diabetes
mellitus

BAYKJIUBICTb NPUXWJIBHOCTI JO MEJUYHOTO NPU3HAYEHHS HAIIIEHTA
BUCOKOI'O KAPJAIOBACKYJISIPHOT'O PU3UKY TA KOMOPBIIHOIO ATOJIOTIEIO:
APTEPIAJILHOIO I'MEPTEH3ICIO, ®IBPIISILICIO NEPEJACEPb TA IYKPOBUM
JIABETOM

3onomapuvosa T. B.Y, bpunza M. C.', Mexmiesa @. b.
! XapkiBcpkuit Hanionansauit yaiBepenter iveni B. H. Kapasina, M. Xapkis, Ykpaina
2 XKJI 3T Ne 1 @inii «1O3» [TAT «Ykp3amizauis», M. XapkiB, Ykpaina

KinneBa mera Oyap-sKoi MpU3Ha4eHOT MEAMYHOI Teparii - JOCSATHEHHS MEeBHUX Oa)KaHHX Pe3yJbTaTiB y
3alliKaBJICHUX TAamieHTiB. JloTpUMaHHS JIKapChKUX PEKOMEH/AIliil BKIIIOYae B ceOe HE TUIBKU JOTPUMAHHS
MAIiEHTOM MEIMKAMEHTO3HOI Teparii, a i 3MiHa [ieTH, (i3MYHUX BIpaB, a00 crocoly KUTTA. Po3risHyTo
KIIHIYHUM TPUKITA] TAali€eHTa BHCOKOTO KapAiOBACKYJISPHOTO PHU3HUKY Ta KOMOPOIITHOK ITaTOJOTIEO:
apTepiajJbHOIO TirmepTeH3iero, (GiOpWAIiel0 mepeacepap Ta IYKPOBUM IiabeToM. MU IMoOKa3anmd UM
BUIIAJIKOM SIK TIPH KOMOPOIHOCTI y Mami€eHTa 3 BUCOKUM KapIiOBaCKYJIIPHHM PU3MKOM MOYKHA OpraHi3yBaTH
MEJMKaMEHTO3HY Tepallil0 MUHAIOYH MOJIiIparMasito.

K/TIO490BI C/IOBA: npuxuibHICTh, KapiOBaCKYJSIPHUN PU3UK, TIIEPTEH3is, CeplieBa HEJIOCTATHICTD,
(hiOpwmIIALis Iepencepb, MyKPOBHIA AiadeT

BAKHOCTDB ITIPUBEP) KEHHOCTHU MEJJUIIUHCKUM HAZHAYEHUAM NAIIMEHTA
BBICOKOI'O KAPJJMOBACKYJISIPHOI'O PUCKA U KOMOPEHUTHOM MATOJIOTMEN:
APTEPUAJIBHOW TMIEPTEH3UEN, ®UEPUJLIAINMA TPEJCEPINNA U CAXAPHBIM

JUABETOM

3onomapesa T. B.l, bpuvinza M. C.l, Mexmuesa @. B.?
! XapbKkoBCKMI HaMOHANBHEIN yHUBepcuTeT uMenu B. H. Kapasuna, r. Xapbskos, YkpanHa
2 XKB KT Ne 1 ®umuana «L[3» [TAO «YKp3aJIu3HBILAY, T. XapbKoB, YKpauHa

Koneunast 1enp m000# Ha3HAUYCHHOW MEIMIIMHCKON TEepanuy - JOCTHKEHHE OIPEAETICHHBIX JKeJIaeMbIX
PE3yJIbTATOB y 3aMHTEPECOBAHHBIX ManueHToB. CoOuroieHne BpaueOHBIX PEKOMEHIAIMI BKIIIOYAET B ce0s He
TOJBKO COOJIIOZEHUE TMALMEHTOM MEIMKaMEHTO3HOH Tepanud, HO M M3MEHEHHE MAMETbl, (U3MYECKUX
yIpaOKHEHUH, WIH o0pa3a JKM3HH. PaccMOTpeH  KJIMHMYECKHH TIpuUMep IalHueHTa  BBICOKOTO
Kap/IMOBACKYJISIPHOTO PHCKAa M KOMOPOHMIHOHM MaTojorueil: apTepHalbHOW TUIepTeH3ueH, (uopmuianuei
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npejcepaAni U caxapHbIM AuadeToM. MBI MOKa3aiM 3TUM CIIydaeM Kak IpH KOMOPOMIHOCTH y MalHeHTa
BBICOKOI'0 KapAMOBAaCKYJSIDHOIO PUCKA MOKHO OPraHU30BaTh MEAUKAMEHTO3HYIO TEpalUl0 yHUIs OT

nojJrnparmMasuu.

K/TIOYEBBIE CJ/IOBA: TnpuBepX eHHOCTH,

KapJMOBACKYJSIPHBII  PHCK,

TUNICPTCH3UA, CepAcUHasA

HEJIOCTaTOYHOCTh, (GUOPHIIISIINS MIpeCcepIui, caXapHbIi TuadeT

INTRODUCTION

Compliance with medical recommendations,
especially with drug therapy, has been
recognized to represent a complex challenge
since its first mentioning by Hippocrates about
2400 years ago. An in-depth scientific approach
towards this problem, however, can only be
traced over the past three decades with a strong
increase in published studies over this period of
time [1].

Major barriers to compliance are thought to
include the complexity of modern medication
regimens, poor «health literacy» and lack of
comprehension of treatment benefits, the
occurrence of undiscussed side effects, the cost
of  prescription  medicine, and  poor
communication or lack of trust between the
patient and his or her health-care provider.
Efforts to improve compliance have been aimed
at simplifying medication packaging, providing
effective medication reminders, improving
patient education, and limiting the number of
medications prescribed simultaneously [2-3].

Estimation of total CV risk is easy in
particular subgroups of patients, such as those
with antecedents of established cardiovascular
disease (CVD), diabetes, coronary heart disease
(CHD) or with severely elevated single risk
factors [4].

Compliance to medical recommendations is
important for patients with comorbidity because
of high one-year- mortality in this group of pa-
tients especially without adequate treatment [5].

We represent a clinical example of the
patient of a very high cardiovascular risk with
comorbid pathology: arterial hypertension,
atrial fibrillation and diabetes mellitus without
previous compliance to medical
recommendations.

CLINICAL CASE

The patient L., a man born in 1949, was
admitted to the Kharkiv Railway Clinical
Hospital Ne 1 of Brence of «HC» JSC
«Ukrzaliznytsia» cardiology department in
October, 2015 with complaints of disruptions
of the heart beats and heart palpitations which
are not related to physical activity (appeared at
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rest, night and during every day physical
activity); shortness of breath when walking
(observed during usual physical exertion),
disappearing after the rest; unstable blood
pressure (increasing of BP despite taking
hypotensive drugs — Lisinopril, amlodipine);
additional: dry mouth, intermittent numbness
in the toes.

HISTORY OF DISEASE

Essential hypertension was diagnosed more
than 30 years with the maximum blood pressure
(BP) over 200/140 mm Hg. The usual BP is
about 140/90 mm Hg (antihypertensive drugs —
Lisinopril 10 mg, amlodipine 5mg but
sometimes he misses the dosage). Since 2012
reports the attacks of palpitations (heart rate
over 130 beats/min).

Since 2012, is hospitalized 1-2 times a year
for a planned examination and treatment to the
cardiology department (Diagnosis: Arterial
hypertension stage I, 3 grade. Persistent Atrial
Fibrillation. HF 1I-A stage, FC llI). Intakes
warfarin 5 mg per day. Does not check INR
regularly. Last admission in November 2014.

Current worsening from 27.10.2015 when
the aggravation of the complaints has been
happening, that’s why he was hospitalized to
the second cardiological department of CCH
Uz for examination and correction of the
treatment.

ANAMNESIS VITAE

He denies tuberculosis, malaria, viral
hepatitis, sexually transmitted diseases and
AIDS intake; denies allergic reactions to drugs.
Diabetes mellitus since 2010 vyear, intakes
metformin 500 mg twice a day. Hasn’t been
controlling his glucose level.

Previous smoker. Denies smoking for over
20 past years; denies alcohol consumption.

Sedentary life style. Hasn’t been following
recommended low-carb diet; hasn’t checked his
lipid profile over 6 months. Hereditary (father-
essential hypertension).

PHYSICAL EXAMINATION

General
consciousness

condition
is clear,

is satisfactory,
emotionally stable,



optimistic mood. Height = 178 cm, Weight =
95 kg, BMI = 30 kg/m?, waist-to-hip ratio 1,15.

Skin is normal colored, without any scars.
Peripheral lymph nodes, the thyroid gland are
not palpable.

Pulmonary  percussion-resonant  sound,
auscultation — weakened vesicular breathing, no
adventitious sounds. Heart borders extended to
the left on 1,5cm of midclavicular line, HR
=72 bpm irregular. Ps= 72 bpm. No pulse
deficiency.

Auscultation of the heart - heart sounds are
muted, accent of the Il tone above the aorta.
Systolic murmur above the aorta. BP dextr =
BP sin= 170/100 mm Hg (on the background of
antihypertensive therapy).

Abdomen is soft, painless, symmetrical, no
discrepancies of the abdominal muscles. No
visible peristalsis. Liver edge is smooth,
painless, palpated 1.5 cm below the costal arch.

Spleen and pancreas are not palpable.
Symmetrical mild shin pitting edema.
REFERRAL DIAGNOSIS

Essential arterial hypertension.  Atrial

fibrillation. Heart failure. Diabetes mellitus.
Obesity.

RESULTS OF LABORATORY AND
INSTRUMENTAL DIAGNOSIS

Complete  blood
hyperhemoglobinemia,
hemoconcentration.

Urinalysis (29/10/2015): glycosuria (174.5
mmol/l (23 g/l)).

Biochemical analysis (29/10/2015):
hyperglycemia (17.27 mmol/l): patient reported
that he ate a big cake the day before the test and
he didn’t remember if he took a metformin in
the evening; decreased kidney function (GFR
by Cockcroft -Golt 66 ml/min/1.73 m2)

Fasting glucose test (30/10/15):
hyperglycemia (13.1 mmol/l).

Blood lipid spectrum (29/10/15): 11 b type of
dyslipidemia.

INR (29/10/15) — 1.04; (02/11/15) — 1.52;
(05/11/15) — 2.47.

Electrocardiography (ECG) (28/10/15):
atrial fibrillation with ventricular contraction
rate  72bpm. Premature left ventricle
contraction. Deviation of the heart electrical
axis to the left.

Echocardiography  (29/10/15):  sclerotic
changes of aortic walls, aortic and mitral
valves. Dilation of the ascending aorta. The

count  (29/10/15):

erythrocytosis,
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aortic stenosis (atherosclerotic). Dilatation of
both atriums. Left ventricular hypertrophy.
Signs of increasing diastolic stiffness of the left
ventricular wall.

Ultrasonography  of  the  abdomen
(29/10/15):  hepatomegaly, liver steatosis.
Diffuse parenchymal changes of the liver.
Stagnation of the bile in the gallbladder.
Gallbladder cholesterosis. Diffuse changes of
the pancreas parenchyma without increasing of
its size. Microstones in the kidney.

Consultation endocrinologist (01/11/15):
Diabetes mellitus type 2, moderate severity,
decompensation. Prescription: increase the
dosage of metformin to 1000 mg twice a day.

RECOMMENDATIONS FOR FURTHER
EXAMINATION

24 hour ambulatory ECG monitoring.

Daily glycemic profile, glucose tolerance
test, HbA1C.

Creatinine after 2 weeks to exclude kidney
disease.

Ophthalmologist, neurologist consultation.

TREDMIL-TEST to exclude silent
myocardial ischemia.

ECHO for evaluation of diastolic function of
LV.

Lipid profile (LDL), ALT (liver) +/- CK
(rhabdomyolysis) — control of efficacy and
safety of rosuvastatin.

Blood electrolytes (K, Na, BUN) [6-7].

CLINICAL SYNDROMES

Atherosclerosis (sclerotic changes of aortic
valve, mild atherosclerotic aortic stenosis);

Aurterial hypertension *;

Arrhythmias (permanent (constant) AF);

Heart failure;

Dyslipidemia*;

Hypertensive heart (LVH,
enlargement, increased diastolic stiffhess);

Hepatomegaly, liver steatosis;

Erythrocytosis, hemoconcentration;

Hyperglycemia / glycosuria syndrome*;

Obesity: BMI = 30 kg/m2, waist-to-hip ratio
1,15*,

— features of metabolic syndrome.

CLINICAL DIAGNOSIS

Main:

Systemic atherosclerosis (atherosclerosis of
the aorta, mild aortic stenosis);

Arterial hypertension stage Il, 3 grade.
Hypertensive heart (LVH);

atrial
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Permanent atrial fibrillation, normosystolic
type;

EHRA lla class.
HAS-BLED-2;

Heart failure with preserved left ventricle
systolic function, 1l FC, stage B. Dyslipidemia
Il B type (after Fredrickson);

Very high added total CV risk.

Comorbidity:

Diabetes mellitus type Il, moderate severity,
subcompensation;

Obesity | degree;

Nonalcoholic fatty liver disease [4, 6-8];

CASE MANAGEMENT IN THE
HOSPITAL

Drug therapy:
Bisoprolol 5 mg in the morning;

Torasemide 2,5 mg in the morning;
Perindopril 5 mg in the morning;
Amlodipine 5 mg in the morning;
Warfarin according to the scheme (starting
dosage -5 mg per day at 5 p.m.);
Metformin 1000 mg 2 times a day.
IV therapy:
Thiotriazoline 2. 0 + NaCl 0. 9 % 10.0 N10;
«Asparcam» (Mg+K) 10,0 + NaCl 0.9 % 200.0
N10.

OUR RECOMMENDED TREATMENT
ACCORDING LAST GUIDELINES

Lifestyle modification.

1. Reduce weight by 5 % to 10 %.

2. Regular physical activity.

3. Diet: eat regular meals and snacks;
avoid fasting to lose weight; consume plant-
based diet (high in fiber, low calories/glycemic
index, and high in phytochemicals/antioxi-
dants); understand Nutrition Facts Label
information; use mild cooking techniques
instead of high-heat cooking.

CHA2-DS2-VASC-4.
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MODERN ASPECTS OF COMMUNITY-ACQUIRED PNEUMONIA IN
PATIENTS WITH DIABETES MELLITUS

Makharynska O. S., Zhuravka N. V.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

Clinical importance of the community-acquired pneumonia clinical course and treatment in patients with
diabetes mellitus is discussed in this review. Clinical characteristics, immunological parameters, possible
drugs regimen, depending on community-acquired pneumonia severity, and the ability to optimize therapy
with antibacterial drugs are considered. The features of the appointment of antibacterial drugs in the step-
down antibacterial therapy, peculiarities of pneumonia in patients with diabetes mellitus.

KEY WORDS: diabetes mellitus, pneumonia, outcomes, antibacterial treatment

CYYACHI ACHEKTH HET'OCHITAJIbHOI THEBMOHII ¥ XBOPUX HA IIYKPOBHM JIABET

Maxapuncovxa O. C., /Kypasxa H. B.
XapkiBchKuii HallioHansHUH yHiBepcuTeT iMeHi B. H. Kapasina, M. XapkiB, Ykpaina

Kniniuey 3HaumMICTh mepebiry HerocmiTanbHOI IMTHEBMOHIi Ta ii JIIKyBaHHA y MAIi€HTIB i3 I[yKPOBHM
niabeToM Oyito 0OTOBOpEeHO y JaHoMy orsifi. KimiHigHI XapaKTepUCTHKY, IMYHOJIOTi9HI TTOKa3HUKH, MOXKITUBI
PSKUMH aHTHOAKTEpiabHUX MpenapaTiB, B 3aJeKHOCTI BiI THKKOCTI Tedii HETOCHITaJbHOI MHEBMOHII, a
TaKOX MOJKJIMBICTH ONTHUMI3aIlil Tepamil aHTHOAKTepiaTbHIMH TIperapataMu Oynu obroBopeHi. PosrmsayTo
0COOIMBOCTI MPU3HAYCHHS aHTHOAKTEpiaIbHUX MPETaparTiB i Yyac CTYMIHIACTOI aHTHOAKTepiaIbHOI Tepartil,
0COOIMBOCTI Iepediry MHEBMOHIT y TIAMI€HTIB 3 MYKPOBUM ia0eToM.

K/TIO490BI CJIOBA: uyxpoBuii niadbet, MTHEBMOHIS, pe3yIbTaTH, aHTHOAKTEpialbHA Teparis

COBPEMEHHBIE ACHEKTbI BHYTPUBOJbHUYHOM THEBMOHUHA Y NALIMEHTOB C
CAXAPHBIM JUABETOM

Maxapunckaa E. C., ZKypasxa H. B.
XapbKOBCKUI HallMOHANBHBIN yHUBepcuTeT nMeHu B. H. Kapasuna, r. Xapskos, YkpanHa

Knuaunueckas 3Ha4UMOCTh T€UEHHS] BHEOOILHUYHOM ITHEBMOHHUH U €€ JICUCHUS Y HallUeHTOB C CaAXapHbIM
J_'[I/Ia6€TOM ObLIa O6CY)KI[CH3 B JaHHOM 0630pe. Kmuanueckne XapaKTCPUCTUKHA, HUMMYHOJOTHYCCKHUC
IMOoKa3aTeyji, BO3MOXKXHBIC PCIKUMbI aHTI/I6aKTepI/IaJ'ILHHX npenaparoB, B 3aBUCUMOCTH OT TSXKCCTU TCUCHUSA
BHEOOJILHUYHOM MMHCBMOHHMH, a TaKKE€ BO3MOXHOCTbL ONTUMHU3ALUU TCpaAlllU aHTI/I6aKT€pI/IaHBHHMI/I
npenaparaMun ObLIN 06cy)Kﬂ€HI)I. PaCCMOTpeHLI 0COOEHHOCTH Ha3HAUYCHUS aHTI/I6aKTCpI/IaHBHHX npenaparoB
npu CTyHCH‘laTOfI aHTI/I6aKT€pHaﬂbH0ﬁ TCpanuu, OCOOEHHOCTH TEUYEHMS ITHEBMOHHMH Y HanueHTOB C
CcaxapHbIM IlI/Ia6eTOM.

K/IFOYEBBIE CJIOBA: caxapHblii 11a0eT, THEBMOHUS, UCXO/Ibl, aHTHOAKTEpHaJIbHAS TEePaIHs

countries (Britain, France, Italy, Germany, Spain)
exceeds around 3 million people [2]. In Ukraine

In the northern hemisphere the annual incidence  annual CAP morbidity is 3-11 cases per 1000 adults
of community-acquired pneumonia (CAP) is about  and the highest ranges usually observed among older
12 cases per 1,000 people, the biggest part of CAP  patients [3]. CAP clinical course as one of the most
cases occur during the wintertime [1]. Total number ~ common infectious diseases have certain
of adult patients with CAP in five biggest European  characteristics associated with patient age, presence
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concomitant diseases, drug interactions between
medication for the basic treatment of concomitant
diseases and antibacterial therapy of CAP, which
can cause an additional risks and change the
prognosis of patients [4-8]. Older age and
concomitant diseases such as diabetes (DM), heart

failure, chronic obstructive pulmonary disease,
chronic renal failure, liver disease,
immunodeficiency, increase the risk of CAP

incidence and disease outcomes in that case will be
worse [9]. Since 2006, each year in the USA with a
diagnosis diabetes mellitus are hospitalized around 6
million of patients. 8-12 % of them - because of
various infectious diseases. Patients with diabetes in
2 times more often hospitalized because infectious
diseases diagnosis than patients without it. Since
2006, about 10 million of diabetic patients were
hospitalized in the ICU. Infectious diseases such as
premium cause of hospitalization observed in 10 %
of cases of annual diabetes mellitus patient’s
hospitalization [10].

IMMUNE SYSTEM CHANGES IN
PATIENTS WITH DIABETES MELLITUS
AS A CAUSE OF HIGH RISK OF
INFECTIOUS DISORDERS

Increased  susceptibility and increased
mortality from CAP in patients with diabetes
mellitus could be explained by specific changes
in these patients’ immunity and response to
infections. The main  pathophysiologic
mechanisms which are responsible for altered
immunity function are: increased virulence of
some pathogens because of hyperglycemia;
glycosuria, decreased production of interleukins
during infection response; reducing of
chemotaxis and phagocytic abilities, polymorph
nuclear leukocytes immobilization;
gastrointestinal and urinary dysmotility [11-
14]. For example, decreased secretion of
interleukin-1 and interleukin-6 by mononuclear
cells and monocytes in response to stimulation
by lipopolysaccharides [11, 15]. Hyperglycemia
reported as the cause of decreased mobilization
of polymorph nuclear leukocytes, chemotaxis,
and phagocytic activity [16-18]. Also high
level of glucose in DM patients lead to block of
the inhibiting glucose-6-phosphate
dehydrogenase (G6PD), increased apoptosis of
polymorph nuclear leukocytes, and reducing
their transmigration through the endothelium
and as result of it - decreased leukocytes
antimicrobial function [15]. Some studies
reveal that the biological function of the
antibodies becomes impaired with increasing of

85

Series «Mediciney. Issue 32

glycated hemoglobin levels [19]. Experimental
animal models of inflammation and in humans
confirm the compromised immune response in
patients with  diabetes: increased pro-
inflammatory [20-21], and antyfibrinolitic pro-
coagulating activity, increased expression of
cell surface receptors, which can recognize
foreign agents [22]. Cytokines may increase
blood glucose levels by stimulating
gluconeogenesis and  increasing  insulin
resistance in peripheral tissues and in the liver
[23-24].  In  pneumonia  patients  with
concomitant diabetes hyperglycemia were
significantly higher compared with patients
with diabetes alone (level of HbAlc 8, 2 % and
7, 2% respectively, p<0.01). Worse
hyperglycemia control leads to the increased
incidence of pneumococcal pneumonia in
patients with diabetes, but high levels of
hyperglycemia during hospitalization did not
lead to increasing of disease severity [25]. For
patients with diabetes, taking in account that
more than two-thirds of them have two or more
comorbidities [26], respiratory infections has
long been considered as inflammation
precipitators. In this situation the challenge is
the complicity of the diagnosis making based
only on clinical and radiological findings. But
some of clinical studies showed absolutely
opposite results. For example, The GenIMS
Study confirmed that serum concentrations of
biomarkers of inflammation (Tumor Necrosis
Factor - a, interleukin — 6 and interleukin — 10),
coagulation (antithrombin, factor 1X) and
fibrinolysis (PAI-1 and D-dimers) are similar
among patients with diabetes and non-diabetes
patients when measured during the first week of
the treatment. In a large number of patients
serum cytokine levels were within the normal
range [27] and diabetes did not affect the
concentration of other biomarkers [23, 28]. The
degree of increased releasing of primary
inflammation mediators is closely connected
with the clinical variant of the disease [29].

ETIOLOGICAL CAUSES OF CAP IN
PATIENTS WITH DM:
STREPTOCOCCUS PNEUMONIAE?
ACINETOBACTER? OR NOTHING
SPECIAL?

In the case of patients with diabetes, in the
global scientific medical literature there is no
sufficient information regarding the clinical
characteristics and microbiological factors of
CAP [30]. In patients with diabetes, there are
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two important microbiological points of view of
the peculiarities of pneumonia. First is the
increased importance of specific etiologic
pathogens (S. aureus, gram-negative strains) in
CAP development. Second is an identified
susceptibility to more severe and complicated
course of pneumonia, caused by S. pneumoniae,
with frequent bacteremia appearance. Another
distinction of respiratory infections in these
patients is a frequent occurrence of bacterial
superinfection and ketoacidosis during the
influenza season [31]. Saibal M.A.A. et al. [32]
compered in their study total 47 diabetic and 43
non-diabetic adult hospitalized patients with
CAP and in 7 (20.0 %) cases more than one
organism was isolated from sputum samples.
Klebsiella pneumoniae was the most commonly
isolated organism from sputum sample and its
level was higher in the group of DM patients
than in non-DM group (19,1 vs 4,7%
respectively). But Streptococcus pneumoniae
incidence in sputum species were higher in the
non-DM group (0,0 vs 20,7 % respectively).
Also in the group of DM patients were found 2
(43%) E. Coli, 2 (4,3%) Pseudomonas
aeruginosa and 1(2.9 %) Acinetobacter grows,
that weren’t present in sputum samples of non-
DM patients. These findings were similar to the
previous international investigations data, such
significantly increased risk of Acinetobacter
spp. as a possible causative agent of CAP in
patients with concomitant diabetes in Ljubic S.
et al. investigation made in Croatia. Infections
caused by Acinetobacter spp. usually are
difficult to treat because of its rapidly
developed antibacterial resistance and more
than 60 % mortality from pneumonia in this
case [33-34]. The main pathogens that were the
cause of CAP has developed in hospitalized
patients with type 2, according to Russian
researchers are S. pneumoniae (32,9 %),
S.aureus (16,5%), H.influenza (15,2 %),
K. pneumoniae (13,9 %) and M. pneumoniae
(12,7 %) [35]. Patients suffering from diabetes,
often die from invasive pneumococcal
pneumonia comparing to those without
diabetes. Moreover, in patients with diabetes
are often prevalent unfavorable prognostic
factors of pneumococcal bacteremia such as
advanced age and presence of comorbidities
[36]. In patients with diabetes due to esophagus
paresis episodes of esophageal contents micro
aspiration from oropharynx or stomach are
prevalent compering with non-DM patients.
According to some authors [37-38], because of
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this phenomenon in diabetic patient’s aspiration
pneumonia most likely pathogens can be
aerobic bacteria (S. pneumoniae, S. aureus and
K. pneumoniae).

FEATURES OF CAP CLINICAL COURSE
IN DM: WHY THESE PATIENTS ARE SO
SPECIAL?

By the presence of all those factors written
above could be explained more severe and
complicated pneumonia clinical course reported
in the global scientific medical literature. One
of the latest investigations were made in
Portugal 2016 year [39], as this country
presents one of the highest rates of DM in
Europe. Clinical cases of CAP with DM were
compared with CAP without DM in age and
gender subgroups, hospitalization time and
mortality rate, across age groups and over the
2009-2012 periods. Compared to patients with
CAP without DM (61.9 %) average length of
stay in CAP with DM cases was significantly
longer (p <0.0001), with an average length of
stay was 12.0+105 vs 11.2+10.1 days
respectively. Also, in-hospital mortality (20-79
years), adjusted for sex and age, was
significantly higher in patients with CAP who
have DM as compared to patients with CAP
without DM (15.2% vs 13.5%, p =0.002).
Interesting is the fact that, when cohort was
analyzing by age group, increased mortality of
patients with DM was only observed in the
youngest age group. These findings can be
explained by presence of the prevalence type 1
diabetes cases represented in the youngest age
group (20-39 years; 26.8 %) with more severe
DM clinical course, frequent pneumonia
complication as pleurisy and presence of
ketoacidosis episodes during the treatment
period. In a meta-analysis, which included
33,148 patients with CAP, were demonstrated
increased mortality among patients with
diabetes (odds ratio 1.3; 95 % confidence
interval (Cl) 1,1-1,5) [40]. However, this study
was based on high levels of glucose in patients
without confirmed diagnosis of diabetes.
However, modern clinical reports provide
strong evidence of increased vulnerability to
infections in diabetic patients, who are not only
at increased risk for severe and current
infections but rather infections are the most
common cause of destabilization of diabetes
and in 20-25% of cases is the first DM
manifestation [31]. For example, in a
population cohort study that included 29.900



patients [41] was studied whether DM increases
the risk of death and complications from
pneumonia. According to the data, the adjusted
risk of mortality at 30 and 90 days was 1.2
(95% CI 1.1-1.3) and 1.10 (95% CI 1,02—
1,18) for patients with diabetes. But the
difference between the groups of patients with
diabetes and without regarding the number of
episodes of pulmonary complications or
bacteremia was not found. High levels of blood
glucose during hospitalization was associated
with an increase in deaths rate of patients
(adjusted risk of 30-day mortality for high
blood glucose levels equal to 1.46 (95 % CI
1,01-2,12)). It is important that after the
reduction and normalization of blood glucose
levels after admission to the hospital, diabetes
was no longer associated with increased levels
of mortality (risk of death in diabetic patients
with blood glucose within 6,1-11,0 mmol/l was
0,96 (95% CI 0,69-1,35)). Since hypergly-
cemia is an essential feature of diabetes,
conceptually difficult to separate the impact of
blood glucose levels from the effects of
diabetes only. In a large study, which covered
623,718 patients aged > 65 years with the level
of mortality 10.6 %, was confirmed adverse
relationship between total in-hospital mortality
and diabetes (OD 1.27; 95 % CI 1,23-1,31) in
patients with pneumonia [42-43]. According to
the order Ne 128 of Ministry of Health of
Ukraine from 19.03.2007, patients with
pneumonia and concomitant DM referred to the
group with risk factors of high deaths risk and
adverse disease outcome [44]. Summarizing all
written above could be named features of CAP
in patients with DM. They are: Diabetes
increases the risk of hospitalization of patients
with CAP; Community-acquired episodes of
pneumonia in patients with diabetes require a
longer hospital stay; Diabetes affects mortality
hospitalized patients with CAP (increases).

WHERE TO TREAT CAP PATIENTS
WITH CONCOMITANT DM:
AMBULATORY, HOSPITAL WARD OR
ICU?

There are two important issues that are
widely discussed in medical society in the
context of CAP treatment: where and how to
treat these patients? To determine the
appropriate place of treatment and the range of
appropriate diagnostic procedures is very
important to determine the severity of the
disease. According to the order Ne 128 of
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Ministry of Health of Ukraine from 19.03.2007
patients with pneumonia and concomitant DM
as Il clinical group of CAP (mild clinical CAP
course in patients with concomitant diseases)
could be treated or ambulatory either as IlI
clinical group (CAP with moderate clinical
course) can be hospitalized to the hospital due
to clinical judgment of physician or inability to
take medicine, receive appropriate care during
pneumonia treatment. If patient with DM has
severe CAP, this group of patients should be
treated in ICU units [44]. How physician can
define the clinical course severity of CAP in
patients with DM? Leading international and
national guidelines for CAP treatment [45-46]
recommend basing the choice of antibacterial
treatment and the place of CAP treatment on
specific instruments that allow determining the
severity of the disease when diagnosis was
made. Such as prognostic model Pneumonia
Severity Index (PSI) or scales CURB-65/CRB-
65 (confusion, uremia, respiratory rate, low
blood pressure, age 65 years or greater) [47-48]
which usually supplemented with physician
determination of subjective factors as the ability
to safely and reliably take oral-parenteral
medication and the availability of outpatient
support resources [49-50]. Ambulatory patients
who have a CRB-65 score of 0 are at low risk
of death and do not normally require
hospitalization for clinical reasons; patients
who have a CRB-65 score of 1 or 2 are at
increased risk of death, particularly with a score
of 2, and hospital referral and assessment
should be considered; patients who have a
CRB-65 score of 3 or more are at high risk of
death and require urgent hospital admission. If
measurement of urea level could be provided,
CURB-65 should be used for determination of
CAP severity [44, 50-51]. In Hai-yan Li etal.
(2016) study were found that CURB-65 score
could be simplified by removing low blood
pressure because CUR-65 score of >2 for
prediction of mortality was better than that of a
CURB-65 score of >3 and it might be a more
valuable cutoff value for severe CAP [51]. PSI
is most commonly used prognostic model in the
world named also PORT (according to the
study Pneumonia Patient Outcomes Research
Team), in which provides the definition of 20
main ~ pneumonia  clinical parameters.
Evaluation of these parameters as patients age,
presence/absences of the main comorbidities,
level of heart rate or blood pressure etc., allows
determine pneumonia severity index data,
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predict the risk of lethal outcome and provide
recommendations for treatment and places of
empirical CAP antibacterial treatment [44, 50—
52]. Mazen S. Bader etal. (2016) in late
research found that appearance of CAP
complications in patients with DM were
associated with the first antibiotic dose
prescribed > 8 hours after hospitalization (odds
ratio = 3.16; 95 % CI: 1.58-6.32; p = 0.001)
and with index PORT scale (PSI) > 90 (odds
ratio = 3.52; 95 % CI: 1.45-8.53; p = 0.005).
An increasing the length of stay in hospital was
associated with: the first antibiotic dose > 8
hours with hospitalization [HR] = 0.56, p = 0.01
and with index scale PORT (PSI) > 90 (HR =
0.62, p = 0.01), CAP symptoms duration before
hospitalization (HR = 0.96, p = 0.04) and CAP
pre-hospital antibacterial therapy (HR = 0.90, p
<0.0001) [53, 54].

HOW TO TREAT CAP PATIENTS WITH
CONCOMITANT DM: DOES ANY
SPECIFIC RECOMMENDATION EXIST?

American College of Family Physicians not
revealed any specific recommendations for the
treatment of respiratory infections in patients
with diabetes. In Europe, these patients are
usually  treated in  outpatient medical
departments. In Ukraine specific guidelines for
treatment of CAP in patients with DM weren’t
created and this category of patients can be
referred to II, IIl or IV clinical groups of
patients depending of the severity of CAP [44].
International experts offer three strategies for
duration of CAP treatment: 1) based on the
current clinical course of CAP; 2) based on the
etiological reason — treatment is continuing in
accordance with specified pathogen; and 3) the
duration of treatment is determined according to
an antibacterial drug that has been selected for
treatment [44, 49-50]. Before prescription an
antibacterial treatment of CAP in patients with
DM should be considered: interactions of
antimicrobial drugs with glucose-lowering
drugs; probable reduced medication absorption
during intramuscular and oral  drugs
administration in patients with diabetes due to
the development of diabetic microangiopathy;
probability of serious complications such as
ketoacidosis and multiple infections; careful
control of blood glucose levels in a patient not
depending of the cause of hospitalization. When
the first dosage of antibacterial drug should be
prescribed for diabetes patients with CAP?
According to the latest guidelines all patients
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should receive antibacterial treatment since the
diagnosis CAP was made, but not later than 4
hours after hospitalization in a medical
institution. In case of severe CAP, first dosage
of antibacterial drug can be assigned by a
family doctor prior to hospitalization [50].
Prescription of the antibacterial therapy more
than 4 hours from the time of diagnosis CAP
was made increases the level of in-hospital
mortality in patients with diabetes (OR 6.5,
95% Cl 2.2 188, p 0.001) [53].
Summarizing guidelines for CAP treatment: for
patients with mild (low) severity CAP should
be prescribed oral monotherapy by amoxicillin
or if its needed parenteral injections of
amoxicillin -~ or  benzyl  penicillin, or
clarithromycin [53], in Ukraine preferable drugs
are monotherapy with amoxicillin/sulbactam or
cefuroxime or their combination with
macrolides [44]. Patients with CAP moderate
severity should be treated with monotherapy of
amoxicillin or macrolide if patients have failed
to respond to an adequate course of amoxicillin
before admission. In case if parenteral rout of
prescription is needed, combination of
amoxicillin or benzyl penicillin, together with
clarithromycin is preferable [53]. Ukrainian
recommendations suggest using combinations
of B-lactam (parenteral) with macrolide (per os)
and respiratory fluoroquinolones as drugs of
other choice [44]. Patients with CAP high
severity  should receive a  parenteral
combination of a broad-spectrum B-lactamase
stable antibiotic together with a macrolide or a
second-generation (e.g., cefuroxime) — third-
generation (e.g., cefotaxime or ceftriaxone)
cephalosporin can be used instead of broad-
spectrum B-lactamase stable antibiotic, together
with macrolide [53]. Ukrainian recommenda-
tions suggest prescribing of combinations of -
lactam (parenteral amoxicillin/clavulonate or
cephalosporin’s III generation) with macrolide
and respiratory fluoroquinolones as drugs of
another choice [44]. How long antibiotics
should be given for CAP patients? In patients
with  moderate clinical course of CAP
antibacterial treatment could be discontinued in
3-5 days after normal ranges of body
temperature will be stabilizing. For those with
high severity microbiologically - undefined
pneumonia, 7-10 days of treatment is proposed.
This length of treatment could be extended to
14 or 21 days according to clinical judgement
of physician [44, 53]. When should the
intravenous route be switched to oral? Step —
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down antibacterial treatment provides a two —
phase’s  antibiotics  prescription:  when
parenteral route of drugs administration in early
treatment phases could be switched to oral
immediately after stabilization of the clinical
state of the patient. The advantages of step -
down therapy is the reducing of the duration of
parenteral treatment, which provides a
significant reduction in the cost of treatment
and the patient's length of stay in hospital with
maintaining high clinical efficiency [55-57]. In
this type of drugs prescription preferred is the
usage of antimicrobial drugs with two dosage
forms — both for parenteral administration and
for application per os. Selected drug must also
has a high bioavailability, doesn’t interact with
other drugs, being are well tolerated, have a
long half-life and provide optimal cost of
treatment [56, 58]. Patients treated initially with
parenteral antibiotics should be transferred to an
oral regimen as soon as clinical improvement
occurs and the temperature has been normal for
24 h, providing there is no contraindication to
the oral route. The antibiotic choices for the
switch from intravenous to oral are onward
where there are effective and equivalent oral
and parenteral formulations. For example in the
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prescription, the oral switch could be made to
amoxicillin/clavulonate 625 mg three times
daily rather than to oral cephalosporin with low
per oral bioavailability. Or if patient was
initially treated with combination of benzyl
penicillin + levofloxacin in case of severe CAP,
after stabilization of the patients state this
therapy could be switched to oral levofloxacin
with or without oral amoxicillin 500 mg-1.0 g
three times daily [53, 58].

CONCLUSION

Despite absence of specific guidelines for
CAP treatment in patients with concomitant
DM, this patients should be treated carefully
because of: increased risk of infectious
pathology, presence of the macro and micro
complications of DM which can affect
antibacterial drugs bioavailability and both
diseases clinical course; pathological changes in
immunity of DM patients with decreasing of
immune reactivity to infectious agents; specific
medication interactions between antibacterial
drugs and glucose lowering agents as
respiratory fluoroquinolones interactions with
glucose lowering agents could lead to severe
hypoglycemia; high risk of DM and CAP

case of initial parenteral cephalosporin’s  complication.
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THE EFFECTIVENESS OF BIOFEEDBACK IN THE TREATMENT
OF DIFFICULT-TO-CONTROL ARTERIAL HYPERTENSION

Tymoshenko O. S.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

Review is devoted to difficult-to-control arterial hypertension and possibilities of biofeedback as
additional method to standard antihypertensive therapy. Reasons and current approaches to therapy of
difficult-to-control arterial hypertension are discussed. Particularities of biofeedback therapy and variants of
the technical implementation of the different loops are described. Recent publications that contain data of the
effectiveness of biofeedback among hypertensive patients are given. Relevance of this problem among
patients with difficult-to-control arterial hypertension is proved.

KEY WORDS: difficult-to-control arterial hypertension, biofeedback, heart rate variability

EOOEKTUBHICTD 3ACTOCYBAHHA BIOJIOTTYHOI'O 3BOPOTHOI'O 3B'AA3KY B
TEPAIIII BA’JKKOKOHTPOJIbOBAHOI APTEPIAJIBHOI I'INIEPTEH3II

Tumowenxo O. C.
XapkiBChKUIT HaIlioHAMFHUH yHiBepcuTeT iMeHi B. H. Kapasina, M. XapkiB, Ykpaina

Ornsa mpucBsYeHHH TpoOJieMi BaKKOKOHTPOJBOBAHOI apTepialbHOI TimepTeH3il Ta MOXKIMBOCTI
3aCTOCYBaHHs 0i0JOTIYHOTO 3BOPOTHOTO 3B'I3KY B SIKOCTI JONIOBHEHHS JIO CTaHJAPTHOI aHTHUTiNEPTEH3UBHOI
Tepamii. Po3risHyTO NpUYMHM BUHMKHEHHS Ba)KKOKOHTPOJILOBAHOI apTepiaibHOI TrimepreHsii, cydacHi
HanpsMKu Tepamii. BuknageHo oco0imBocTi 0i0JIOTiYHOTO 3BOPOTHOTO 3B'SI3KY 1 BapiaHTH peajizauii
KOHTYpiB. HaBeneHo myOuikalii ocTaHHIX POKiB, IIPUCBAYEH] OIIHII €(pEKTUBHOCTI 010JIOTIYHOTO 3BOPOTHOTO
3B'SI3Ky y MAIliEHTIB 3 apTepiajbHOI0 TimepTeH3ier0. JOBOMUTHCS aKTyalbHICTh JOCHTIIKYBAHOI MPOOIeMU
111010 B)KKOKOHTPOJILOBAHOI TiNepTeH3il.

KJIFO490BI C/IOBA:: BaXXKOKOHTPOJIbOBAaHA apTepiaibHa rinepTeH3isi, 6i0JoriYHUil 3BOPOTHUI 3B'S30K,
BapiabeNbHICTh CEPLEBOIO PUTMY

3®PEKTUBHOCTH NPUMEHEHHUA BUOJOT MUECKOM OBPATHOM CBSI3U B TEPAIIUA
TPYJTHOKOHTPOJIUPYEMOM APTEPUAJILHOM I'MITEPTEH3U A

Tumowenxo E. C.
XapbKOBCKUI HallMOHANBHBIN yHUBepcuTeT nMeHn B. H. Kapasuna, r. Xapskos, YkpanHa

O630p moCBALIEH TpoOJieMe TPYJHOKOHTPOJIUPYEMOW apTepuaabHOW THUNEPTEH3MH W BO3MOXKHOCTH
MIPUMEHEHUS OMONOTHYecKoil 0OpaTHOM CBA3M B KaU€CTBE JOMONHEHHS K CTAHJAPTHOW aHTUTHIIEPTEH3UBHOM
Tepanuu. PaccMOTpeHBl NPUYMHBI BO3HHKHOBEHUS TPYJHOKOHTPOJIMPYEMOW apTepHalbHOM THIEPTEH3HH,
COBpPEMEHHBIE TOJXOMBI K Tepanuu. M3510xeHsl 0cOOEHHOCTH OHMOJIOrMYecKoi 0OpaTHOMN CBSI3M M BapHAHTHI
peanu3anuy KOHTYpoB. lIpuBeneHsl MyOIMKamuy IMOCIETHUX JIET, MOCBSIICHHBIE OIeHKEe 3(PQPEeKTHBHOCTH
Ouooruveckoi 00paTHOM CBS3M y MAIMEHTOB C apTepuaIbHON runepTeH3uen. JlokaspiBaeTcsl aKTyalbHOCTh
n3ydaeMoi po0ieMbl B OTHOIIEHNH TPYAHOKOHTPOINPYEMON THIIEPTCH3HUH.

K/ITIOYEBBIE CJ/IOBA: TpyaHOKOHTpOJHMpYyeMas apTepuaibHas THIIepTeH3us, Onoorndeckas ooparHas
CBSI3b, BAPHAOEIFHOCT CEPICYHOTO PUTMA

INTRODUCTION the_ population over 25 years old is about 40 %.
This prevalence of HT is irregular among the

Arterial hypertension (HT) is one of the different ethnic groups and gender [1-2].
most common  cardiovascular  diseases. Due to the extensive development of the
According to the World Health Organization,  pharmaceutical industry, antihypertensive drugs
the prevalence of high blood pressure (BP) in  may be selected for patients considering their
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individual characteristics, stage and severity of
the disease, and also the presence of
comorbidities. However, some individuals have
difficulties in achieving the target values of BP
even if they use combined drug treatment [3].
Clinical researches show that approximately

20% of patients needs three or more
antihypertensive drugs for successful correction
of BP [4].

There are circa 30,4-31,8 % of patients with
an inadequate response to therapy [5], among
them 10 % of cases is resistant HT [6]. This
indicates that, despite the obvious success of
drug therapy, the problem of difficult-to-control
HT has not lost its value.

DIFFICULT-TO-CONTROL AND
REFRACTORY HT - DEFINITION AND
ETIOLOGY

The target level of BP during therapy should
be less than 140/90 mm Hg. Inability to achieve
this level by a combination of antihypertensive
drugs indicates the presence of difficult-to-
control or refractory HT. An additional criterion
of difficult-to-control HT is the lack of
reduction of BP at night, i.e. «non-dipper» type
[7]. The terms «difficult-to-control» and
«refractory (resistant)» HT should not be
considered as fully equivalent.

The clear term of difficult-to-control HT is
not provided in the scientific literature. For
practical aim it has been proposed to use in
clinical cases in which control of BP cannot be
achieved by using two antihypertensive drugs
in adequate fixed dose. That is, the term
«difficult-to-control HT» means a broader
concept, which includes of true refractory and
pseudo-resistant HT [5].

The frequency of difficult-to-control HT
correlates with age. This pathology occurs more
frequently among the elderly patients. The high
prevalence of the disease among black
individuals is also noted [8]. According to data
of population studies 12 % of patients receiving
antihypertensive drugs have resistance to
treatment [9].

Difficult-to-control HT is diffuse due to the
presence of wundiagnosed secondary HT,
isolated systolic HT, severe course of essential
or secondary HT (renovascular, endocrine)
[10]. The prevalence of secondary HT among
patients with difficult-to-control type is 20 %.
Among the total population of people with HT
the secondary forms occupy about 5-6 % [11].
The most common reasons of all types of
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secondary HT are renovascular and renal
parenchymal diseases (20 % of all cases of
difficult-to-control HT), rarely HT occurs as a
consequence of pheochromocytoma (0,1-0,6 %
in the general population of individuals with
HT, but there are no data about individuals with
difficult-to-control HT), hyperaldosteronism
(20 % among patients with the resistant HT),
Cushing's disease or syndrome, thyroid disease
[10].

Difficult-to-control HT is  frequently
observed among patients with diabetes type 2
and metabolic syndrome. This is due to the fact
that in diabetes as a result of direct effects on
vascular endothelial cells is broken processes of
endothelium-dependent vasodilation [12]. As a
consequence, it was shown increasing of BP.

It is known that difficult-to-control HT is
associated with obstructive sleep apnea. [3] It is
believed that the periodic hypoxemia observed
during sleep apnea leads to a permanent
increase in the activity of sympathetic system.
The elements of the pathogenesis not only
predispose to persistent increase of BP, but also
help stimulate the production of mediators of
vasoconstriction, which reduces the
effectiveness of drug therapy [13].

There is evidence of genetic predisposition
of difficult-to-control HT [14]. The prevalence
of mutations in the beta and gamma subunits of
the sodium channel glomerular renal epithelium
was higher for patients with difficult-to-control
HT than in those with normal BP. Patients with
genotype 3 786SSNOS have a higher risk of
developing difficult-to-control HT. This is due
to the fact that this genotype is associated with
reduced nitric oxide synthase activity [15].

Specific antibodies play important role in
pathogenesis of difficult-to-control HT. In 44 %
of patients with severe HT have been
discovered agonist antibodies to alpha 1-adre-
noceptors [16]. The role of antibodies to
angiotensin Il receptor first type (AT1) is also
known in the development of HT [17].

Overweight is one of the reasons for the
difficulties in controlling the blood pressure.
The prevalence of obesity in the population
leads to an increasing the cases of difficult-to-
control HT [6]. Every 10 % of excess weight
accompanied by increasing in systolic BP by
6,5 mm Hg. However, in people with a body
mass index over 30 kg/m?, which corresponds
to the first degree of obesity, the likelihood of
developing difficult-to-control HT is higher
than in those with the normal body weight [18].



The term «resistant HT» was firstly
proposed in 1988 for describing cases in which
the use of antihypertensive drugs in
combination  with  lifestyle  modification
(restriction of salt intake, exercise stress) does
not lead to the normalization of BP levels [19].

Currently resistant HT involves cases when
it is impossible to achieve target level of BP by
using three or more antihypertensive drugs
including diuretics [20]. The American Heart
Association suggests using the term resistant
HT even in cases when treatment with 3 drugs
in combination with a diuretic helps achieve
target BP. In this case, the patient should take a
triple therapy for more than one month.
Daugherty study showed that more than half of
patients with suspected difficult-to-control HT,
had controlled BP after prescribing of such
therapy during a year [21].

Low loyalty of patients to treatment leads to
the development pseudo refractory HT. Only
50 % of people with HT continue to regularly
take antihypertensive drugs during for 12
months after their prescription [22]. Therefore,
the exact prevalence of true refractory HT is not
known. This data varies from 5 % to 50 % in
the different populations [23].

There are many reasons for the development
of difficult-to-control HT. However, it is
believed that most of the presented pseudo-
resistant HT cases [24]. The reasons of pseudo-
resistant form may include the following
factors: errors in the measurement of BP
(including «white coat» HT and a violation of
the measurement technique); poor patient
loyalty to drug therapy; failure to comply by
patient recommendations for lifestyle changes;
irrational mode of appointment of prescription
of antihypertensive drugs (including an
inadequate combination of drugs, insufficient
dosage and the multiplicity of taking drugs).

According to the European Association of
Cardiology, to pseudo resistant HT should also
include the volume overload and taking
medications that increase BP (non-steroidal and
steroidal anti-inflammatory drugs, ampheta-
mine, nicotine, caffeine, sympathomimetic, oral
contraceptives, tricyclic ~ antidepressants,
monoamine oxidase inhibitors) [25].

DIFFICULT-TO-CONTROL HT AND THE
RISK OF COMPLICATIONS

Lowering BP during antihypertensive
therapy is accompanied by a reduction in
cardiovascular mortality and disability [26].
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Inability to achieve BP control on the
recommended target level, i.e. the presence of
difficult-to-control HT leads to a significant
increase in the risk of complications from
cardiovascular system [27]. Hypertrophy of the
left ventricle develops faster among patients
with  difficult-to-control HT. Increase in
myocardial mass leads to increased risk of
ischemia, heart failure, sudden cardiac death.
ALLHAT study confirms the rapid progression
of organ damage in difficult-to-control HT [28].

Patients with uncontrolled BP have a higher
risk of developing cognitive impairment than
those with controlled HT [29].

The average 10-year risk of developing
coronary heart disease and stroke, according to
Framingham scale was higher among people
with difficult-to-control HT. The risk of renal
failure is also increase [30].

Monitoring more than 50,000 patients with
HT showed that the risk of cardiovascular
events increases more significantly in the
population of patients with difficult-to-control
HT [31].

There is a significant positive correlation
between the level of BP and total mortality. The
increase in BP leads to an increase in risk [32].
Given that difficult-to-control HT is often
accompanied by the presence of diabetes,
obesity and other metabolic disorders, there is
an increase of cardio-vascular risk in 2-6 times
[33].

CURRENT APPROACHES TO THE
TREATMENT OF DIFFICULT-TO-
CONTROL HT

Lifestyle plays an important role in the
development of HT [34]. Therefore, treatment
of HT, including difficult-to-control, should
start with lifestyle modifications activities [1].

Patients with overweight should be
recommended to decrease body weight. Weight
loss in individuals with obese helps reduce BP
levels. Target body mass index must be from 18
to 25kg/m2, the recommended waist
circumference should be less than 102 cm for
men and less than 88 cm in women [3]. The
loss of one kilogram can reduce the level of
systolic BP by 0,13 mmHg and diastolic by
0,07 mm Hg [35].

An important element of lifestyle
modification is to reduce salt intake. Excessive
salt intake is considered one of the factors in the
pathogenesis of HT resistant to medical therapy
[36]. The current recommendations to reduce
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salt intake look this way — daily consumption of
salt should not exceed 5-6 g. As a result it can
reduce SBP by 5,39 mm Hg and diastolic BP by
2,82 mm Hg. For difficult-to-control form of
HT the reduction of salt intake less than
3 grams per day has a more pronounced effect
[37]. Restriction of salt intake, combined with
the DASH-diet causes a decrease in systolic BP
by 11,5 mm Hg [38].

There is a linear relationship with the use of
alcohol. Increased consumption of alcohol
causes increase in BP and moderate drinking
may not have such an effect. Daily use of
ethanol for men should not exceed 35 ml and
for women no more than 17 ml [39].

Smoking has a negative effect on the
cardiovascular system. Tobacco addiction leads
to the development of endothelial dysfunction
as a result, production of vasodilators decreases,
vascular stiffness increases [40].

Within 15 minutes after smoking one
cigarette SBP may raise in 10-30 mmHg and
DBP in 5-10mmHg. This is due to the
activation of the sympathetic system [41].
Smoking cessation may decrease BP to
4,6 mm Hg [42].

Regular physical activity should be one of
the obligatory components of therapy of
difficult-to-control HT [4]. Sedentary lifestyle,
especially when it combined with an
unbalanced diet, contributes to the development
of metabolic syndrome, which is often
accompanied by difficult-to-control HT [43].

There is decrease in systolic BP by 6,9
mmHg and diastolic pressure by 4,9 mm Hg
during regular exercise. 30 minutes of aerobic
exercise per day help keep target BP even after
reduction of dose of one of the drugs [44].

Difficult-to-control HT requires efforts to
identify the causes and elimination of reasons
of pseudo resistance. It is necessary to exclude
or confirm the etiology of the secondary HT
[45]. If it is possible to identify the cause, the
treatment of the main disease should be
prescribed [1].

It is important to review the previously
received therapy before the start of drug
treatment of HT. Some drugs can raise BP [20].
Non-steroidal anti-inflammatory drugs
(NSAIDs) and corticosteroids (SCS) may
reduce the effectiveness of antihypertensive
therapy and contribute to development of
difficult-to-control HT [46]. The use of
NSAIDs among patients with HT is
characterized by 1,32-times increased risk of
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CKD, as a result it contributes to the
deterioration of the control of BP [47].

Antihypertensive drugs are an integral part
of the treatment of HT. Usually it is impossible
to reach the target level of BP without a drug
therapies. This is especially true for patients
with difficult-to-control HT [48].

Currently there is little evidence from
clinical studies about the treatment of difficult-
to-control HT. Thus, there are no
recommendations about the best combinations
of drugs, or the benefits of any strategy in this
variant of HT [20].

The effectiveness of the antihypertensive
therapy combinations was evaluated only in a
few large clinical trials. There are FEVER,
ADVANCE and ACCOMPLISH. In all these
studies, there was no group of patients with
difficult-to-control HT. Therefore the results
can only be extrapolated as recommendations
for the prevention of mortality and
cardiovascular events in this group of patients.

Due to the absence of randomized clinical
trials, the selection of therapy for people with
difficult-to-control HT occurs empirically,
given the national guidelines for the treatment
of essential HT [1]. The best treatment strategy
in this case is to select a combination of
antihypertensive drugs, which will affect the
various links in the pathogenesis and
development of physiological mechanisms of
HT, as well as to take into account the
individual patient comorbidities. The most
popular combinations of antihypertensive drugs
used for the treatment of difficult-to-control HT
are: ACE inhibitor/RAAS blocker + CCB +
thiazide/thiazide-like diuretics; ACE
inhibitor/RAAS blocker + CCB + loop diuretic;
ACE inhibitor/RAAS blocker + CCB + diuretic
+  mineralocorticoid  antagonist;  ACE
inhibitor/RAAS blocker + CCB + diuretic +
beta-blocker; ACE inhibitor/RAAS blocker +
CCB + diuretic + alpha-blocker; ACE
inhibitor/RAAS blocker + CCB + diuretic +

vasodilator.
1. The combination of an ACE
inhibitor/RAAS  blocker + CCB +

thiazide/thiazide-like diuretic

The most appropriate combination of
antihypertensive drugs in the treatment of
difficult-to-control HT includes angiotensin-
converting enzyme (ACE) inhibitor or blocker
of the renin-angiotensin-aldosterone system
(RAAS), dihydropyridine calcium channel
blockers (CCB) and a thiazide/thiazide-like



diuretic [49]. Before prescribing the treatment,
individual characteristics of the patient and his
comorbidities should be considered. For
example, if there are signs of congestive heart
failure calcium antagonists should be avoided.
It is necessary to avoid an ACE inhibitor in the
presence of bilateral renal artery stenosis [20].

This combination is considered as the most
effective treatment of difficult-to-control HT.
This drug affects various mechanisms of the
pathogenesis of HT. It helps achieve the best
results of treatment [50].

Triple antihypertensive therapy in the case
of difficult-to-control form of HT reduces risk
of cardiovascular complications [51]. The risk
of cardiovascular events among patients
receiving the combination of an ACE inhibitor,
a diuretic and a CCB, was reduced by 12 %
[52].

The optimal dose of an ACE inhibitor for
the treatment of difficult-to-control HT should
be at least 50% from the maximum
recommended. It is 5 mg for ramipril and 4 mg
for perindopril. Required dosage for RAAS
blockers is 50 mg for losartan and 80 mg for
valsartan [53].

Among CCBs is recommended using
amlodipine, nifedipin with long term action
[54]. BP control was achieved in 62,5 % of
patients with difficult-to-control HT during
using of amlodipine (10 mg) and olmesartan
(40 mg). In the placebo group, BP control was
only in 18,4% of individuals [55]. The
usefulness of the BPC as a component of
antihypertensive therapy was shown in the
study FEVER, which studied the effect of
felodipine in addition to diuretics on the
prognosis of patients with HT and a high risk of
cardiovascular events. Patients treated with a
combination of felodipine had greater BP
reduction compared to the placebo group (mean
BP was 137,3/82 mm Hg VErsus
142,5/85 mm Hg). And the risk of stroke
decreased by 28 % [56].

Study ACCOMPLISH shows the necessity
of adding an ACE inhibitor to CCB. It has been
demonstrated that the combination of CCB
(amlodipine) with ACE inhibitor (benazepril) is
preferable than the combination of ACE
inhibitor and diuretic (hydrochlorothiazide) in
terms of prediction of cardiovascular events.
The combination of an ACE inhibitor + CCB
reduces the risk of cardiovascular death by
22 %. However, significant differences in the
reduction of BP weren't observed. 75,4 % of
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patients achieved BP control with the
combination of ACE inhibitor + CCB, and
72.4 % of patients who used ACE inhibitor +
diuretic [57].

Patients with difficult-to-control HT often
have the presence of hidden fluid retention.
Therefore, diuretics are an important part of an
effective antihypertensive therapy in this group
of individuals [58].

A meta-analysis of studies has demonstrated
that diuretics lead to a significant decrease in
SBP. This is especially important in the
treatment of patients with difficult-to-control
HT [59]. Diuretics can potentiate the effect of
other antihypertensive drugs [60].

For most patients with difficult-to-control
HT are recommended to prescribe hydrochlo-
rothiazide or chlorthalidone. [3] Daily use of
these drugs improves BP control among
patients with difficult-to-control form of HT.

Clinical studies have demonstrated greater
efficacy of chlorthalidone as a component of
antihypertensive therapy among patients with
difficult-to-control HT [61]. It is recommended
starting treatment with a dose of 12,5 mg of
chlorthalidone per day, then, if it is necessary, it
can be increased to 25 mg.

Chlorthalidone has a longer duration of
action than hydrochlorothiazide. Some authors
recommend replace hydrochlorothiazide to
chlorthalidone in the treatment of patients with
resistant and refractory HT because of more
pronounced antihypertensive effect [20].
Clinical data suggest that chlorthalidone leads
to more reduction in cardiovascular morbidity
and risk of complications than
hydrochlorothiazide [62]. However, the
European Society of Cardiology guidelines do
not indicate the benefits of this drug.

Due to long half-life chlorthalidone can
cause hypokalemia and renal failure in
predisposed individuals [63]. In elderly people
or patients with a combination of difficult-to-
control HT and renal failure chlorthalidone can
be replaced by indapamide. Use of indapamide
leads to a significant decrease in SBP (-
22,2 mm Hg) compared with the combination
with hydrochlorothiazide (-17,27 mm Hg) [64].
The effective starting dose of indapamide is
1,5 mg per day.

2. The combination of an ACE
inhibitor/RAAS blocker + CCB + loop
diuretics

Given that difficult-to-control HT is often
combined with diabetes type 2 or impaired
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glucose tolerance, the use of thiazides in this
group of patients is limited [65]. Loop diuretics
are recommended in addition to an ACE
inhibitor/RAAS blocker and CCB among
patients with metabolism disorders, gout, and
hypokalemia [66].

Loop diuretics are also recommended among
patients with concomitant nephropathy and with
glomerular filtration rate less than 30 mL/min
[24]. The dose of loop diuretic (furosemide,
torasemide) is dependent on the severity of
renal dysfunction. Given the short-term activity
of furosemide and torasemide, drugs should be
taken twice per day. This not only helps better
control of BP, but also helps prevent increase in
activity of RAAS [67]. Torasemide has a longer
duration of action than furosemide, therefore it
may be used once per day.

3. Antagonist of mineralocorticoid
(spironolactone) in the treatment of difficult-
to-control HT

Spironolactone and other potassium-sparing
diuretics are used as a supplement to the basic
combination of drugs among patients with
difficult-to-control HT [10]. Compared with
placebo, use of low daily doses of
spironolactone (25 mg per day) among patients
with difficult-to-control HT leads to significant
decrease in SBP (13 mm Hg) and diastolic BP
(6mmHg) [68]. Contraindication  for
antagonist of mineralocorticoid is level of
potassium in the blood more than 5 mmol/I.

Effectiveness of spironolactone as an
additional drug to the combination of an ACE
inhibitor, a CCB and a diuretic is associated
with a significant reduction in BP. This
combination is more effective than combination
with beta or alpha-adrenergic receptor blockers
[69].

Despite the fact that spironolactone is the
most effective drug in HT caused by primary
aldosteronism, the use of high therapeutic doses
among patients with difficult-to-control HT
demonstrated decrease in SBP by 14-322
mmHg and DBP by 7-12,5mm Hg.
Apparently, it is due to the development of
secondary hyperaldosteronism in these patients
[70].

Achieving BP control during use of
spironolactone in addition to triple combination
is observed more frequently (58 %) than using
the combination with doxazosin (42 %) or
bisoprolol (43 %) [71]. The decrease in SBP
and DBP among patients receiving combination
with spironolactone is suitably — 32 mm Hg and
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— 12mmHg. Use of doxazosin as a fourth
component of the treatment is reduced SBP by
16 mm Hg and DBP by 7 mm Hg [72].
4. The beta adrenergic receptor antagonists
in the treatment of difficult-to-control HT
Beta adrenergic receptor antagonists (Beta-
blockers or BB) belong to the second-line drugs
in treatment of difficult-to-control HT. BBs are
recommended for patients with HT and
coronary heart disease or heart failure, with
severe sympathicotony [20]. They are not
recommended as first-line drug in case of the
absence of such indications, as their role in the
prevention of cardiovascular events is less
significant than using ACE inhibitors or RAAS
blockers and CCBs [7]. ASCOT study shows
that the combination with the BB has worse

dynamics of BP as compared to the
combination of an ACE inhibitor and CCB
[73].

If difficult-to-control HT is not accompanied
with organic disorders of the heart, beta-
blockers are recommended to prescribe as the
fifth drug in case of inefficiency of the four
drugs therapy (diuretic + ACE inhibitor/RAAS
blocker + CCB + antagonist ~ of  mineralo-
corticoid) [74].

5. Alpha-adrenergic receptor blockers in the
treatment of difficult-to-control HT

Alpha adrenergic blockers are also
recommended as the second-line drugs in
treatment of difficult-to-control HT. In 42 % of
difficult-to-control HT cases BP control is
achieved by using doxazosin in addition to the
main combination [75]. During taking
doxazosin as the fourth component of the
treatment SBP is reduced by 16 mm Hg and
DBP by 7 mm Hg [70].

Alpha-blockers do not have the impact on
the prognosis of complications among patients
with difficult-to-control HT, so their use is
limited [74].

6. Vasodilators in the treatment of difficult-
to-control HT

Among the vasodilators only the use of
minoxidil has been studied among patients with
difficult-to-control HT. This drug, in addition to
first-line agents, helps achieve the control of BP
[75]. Using a combination with minoxidil was
associated with a reduction in BP from
162,4+15,1/83,2+127mmHg to 1358+
12,2/72,8 + 6,9 [71]. The results confirmed that
minoxidil has indications for use in the
subgroup of patients with difficult-to-control
HT and with chronic kidney disease [76].



The combination and dosage  of
antihypertensive drugs is chosen based on the
individual needs of patient, presence of
concomitant diseases. Use of small doses of
several drugs with different mechanisms of
action is more effective than monotherapy with
high doses [77]. However, due to the absence of
large randomized clinical trial, there is no
evidence of the benefits of a particular
combination of drugs among patients with
difficult-to-control HT [20].

7. Invasive treatment

Ineffectiveness of pharmacological therapy
in combination with lifestyle modification leads
to necessities to use invasive methods as an
additional treatment of difficult-to-control HT
[78]. There are some invasive methods in order
to achieve BP control methods: sympathetic
denervation of the renal arteries; electrical
stimulation of the carotid sinus baroreceptors;
neurovascular decompression; formation of
arteriovenous anastomoses.

According to the recommendations of the
European Society of Cardiology the presence of
a true refractory HT with the level of office BP
over 160/110 mm Hg, and high blood pressure
during daily monitoring are indications for
invasive intervention [20]. Invasive methods
are considered an additional method for the
treatment of HT.

Electrical stimulation of baroreceptors
located in the carotid sinus leads to a decrease
in SBP and DBP. The receptors are located in
the area of the carotid bifurcation. They are able
to respond to changes in pressure inside the
vessel and can regulate sympathetic tone in the
opposite direction [79]. Surgery includes the
implantation of special devices, new of its
provide unilateral stimulation. It is safer for
patients as compared to the bilateral devices
[80]. As a result of this treatment in 43 % of
patients with uncontrolled BP it is possible to
reduce SBP to less than 140 mm Hg. In a year
in 81 % of patients maintained a stable decline
of SBP over 10 mm Hg, and in 63 % of cases
target BP is achieved [81].

Denervation of the renal arteries is
percutaneous intervention for ablation of the
sympathetic nerves. Normally, the sympathetic
innervation activates renin secretion and
constriction of vessels of the kidneys, resulting
in increased reabsorption of sodium and
increased BP. Denervation excludes the
influence of the sympathetic nerves and thus, it
is possible to achieve control of BP [82].
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However SYMPLICITY HTN-3 study showed
that the benefits from the renal denervation
compared with optimal medical therapy is not
significant, the difference in the degree of
reduction in BP also was not significant [83].
After renal denervation ambulatory SBP
decreased by 6,8 mmHg and in the control
group by 4,8 mm Hg [84].

Microvascular decompression is indicated
among patients with refractory to the treatment
HT due to neurogenic causes. The technique is
based on the effects of arterial compression of
the brain stem on the regulation of the
cardiovascular system [85]. The studies show
that after decompression 14 of 28 patients with
difficult-to-control HT achieved normalization
of BP without medication. For rest of them is
needed medical support to achieve the target
level. However, long-term results of the
intervention are a cause for discussion [86].
Arteriovenous anastomosis is a device similar
to a stent. Its implantation provides the
connection of the external iliac vein and the
same artery. Constant lumen of device and
blood flow pressure is maintained due to the
property of shape memory. Reduction in blood
pressure is due to increased pliability of the
artery walls and reduces their resistance [87].
Arteriovenous anastomosis causes a significant
decrease in blood pressure, and decreases the
risk of complications. After the intervention
there is decrease SBP to 20 mm Hg and DBP to
14,7 mm Hg. In the control group, there is no
statistically significant reduction in BP. This
method may be useful for the treatment of
patients with HT refractory to medical
correction [88].

BIOFEEDBACK - PHYSIOLOGICAL
ASPECTS

The difficulty in achieving target level of BP
leads to searching of additional non-
pharmacological treatments for HT. One of
such methods is biofeedback (BFB).

Biofeedback is a noninvasive method for
assessing the functioning of the regulatory
systems of the body. The level of human health
and the ability to monitor the condition of the
body in a variety of adverse conditions depends
on the quality of regulatory systems [89]. In
addition, biofeedback is a method of treatment.
It helps to involve patient in the process of
treatment [90].

The process of self-control learning requires
special equipment to convert physiological
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signals into visual and auditory. Using a
computer monitor, patients receive feedback
that helps them develop control over
physiological  processes. The  processes
occurring in the body are illustrated on the
monitor. That serves as a guide for the use of
feedback for the purpose of controlling and
monitoring [91]. Patients become active
members of the therapeutic process. They may
learn self-regulation without feedback displays
in front of them and it will be possible to
perform biofeedback sessions at home.
Availability of personal computers, smart
phones and mobile devices, simplifies the
implementation of procedures and provides
controlled results [92].

Due to biofeedback patient may self-assess
and manage health. Changes in the activity of
the autonomic nervous system due to chronic
stress represent one of the most important
factors for a large group of diseases. These
diseases are known as psychosomatic disorders.
All regulatory systems are divided into three
parts: sensor, integrative (central) and effector
[93]. Sensor part is represented by the sense
organs and receptors. Through them, the
information comes into integrative part, which
includes the structure of the central nervous
system, the highest vegetative centers. After the
analysis of the incoming information the
transfer of solutions aimed at optimizing the
regulatory systems on the effector unit occurs
[94].

The effectiveness of biofeedback is
associated with the formation of neural
connections and the possibility of further direct
access to them. Biofeedback is aimed at
combating stress through relaxation techniques.
The method appears to be most effective for
conditions that are heavily influenced by stress
[95].

Methods (contours) of biofeedback can be
realized through physiological parameters
which available to measure [96]. The most
common of them are temperature biofeedback,
galvanic skin response training, electro-
myography  (EMG) biofeedback, circuit
electroencephalography, respiratory biofeed-
back, heart rate variability (HRV), combination
of HRV and respiration.

Temperature biofeedback

Changes in temperature of the skin reflect
the diameter of the arterioles. Their dilatation
can cause stimulation of beta-adrenergic
receptors. As the result the skin surface
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temperature increases [97]. Narrowing causes
stimulation of alpha-adrenergic receptors,
resulting the temperature will decrease [98].

Implementation of  the cutaneous
thermometry biofeedback requires a device
which consists of a plate capable to change its
resistance in response to the level of oscillation
in body temperature. Device sensors are
attached to the fingers. Indicator can convert
changes to degrees. It is used to make diagram
that provide feedback [99].

Method can be used as additional therapy of
chronic pain [100], headache [101], anxiety
disorders, Raynaud's disease [102].

Galvanic skin response (GSR)

Evaluation is carried out using biofeedback
measuring bioelectric  properties of skin
depending on the activity of the sweat glands.
Stress increases the activity of the sweat glands,
accordingly, there are observed changes in the
properties of the skin surface [103]. Negative
emotions reduce the electrical resistance of the
skin. Relaxation exercises leads to an increase
in electrical resistance [104].

Biofeedback technique with loop galvanic
skin response involves using skin electrodes
that measure electrical resistance of the skin
during the training. For better control it is
useful to combine GSR with measuring skin
temperature [105].

Method is used in the treatment of epilepsy
[106], Tourette's syndrome [107], headache
[108].

Contour with electroencephalography
(EEG), or neurofeedback.

Electroencephalograph determines
bioelectric activity of the brain. Waves of
different frequencies reflect its condition.
Stress, trauma and somatic pathology can
change the normal characteristics of these
waves. It is reflects the irregular brain
regulation [109].

Sensors located on the skin of the patient's
head record biopotentials of the brain. This
biopotentials are recorded by computer
software as an electroencephalogram. Efficien-
cy of biofeedback is improved by using not
only wvisual but also audible signals
representative of cerebral activity [110].

In practice, the method is used in the
treatment of anxiety and depressive disorders
[111], stress, epilepsy [112], migraine [113],
disorders of concentration and hyperactivity
[114].

Respiration biofeedback



The correct depth and rhythm of breathing
helps achieve physical and mental relaxation. It
involves meditation principles [115].

Sound amplifiers are used for control
biofeedback. It helps more clearly hear the
breathing. Device for graphic recording of
frequency and amplitude of respiratory
movements are also used [116].

Method can be used in pulmonology as
additional therapy of asthma [117], obstructive
sleep apnea [118]. It is used in anxiety disorders
[119], panic attacks [120], chronic pain
syndrome [121], stress [122].
Electromyography (EMG)

Biofeedback with EMG is based on the
appearance of bioelectric potentials in skeletal
muscle during their tension [123].

On certain muscle groups applied electrodes.
The evidence of the degree of muscle tension is
demonstrated on the monitor. The task of the
patient is to achieve muscle relaxation using
biofeedback. [124].

Therapy is effective in the presence of
muscle spasm [125], pain [126] as well as
during rehabilitation after injury, stroke [127].
Heart rate variability (HRV)

HRV is a measure of the stability of
psychological and behavioral flexibility that
reflects a person's ability to effectively adapt to
the changing circumstances of the environment
and the internal homeostasis [128].

Clinical significance of HRV was noted in
1965, when it was found that fetal distress
preceded by changes in the HRV before any
changes of heart rate [129]. Subsequently, HRV
analysis showed that reduced potential of
regulatory systems can contribute to the
development of depression, anxiety, functional
gastrointestinal ~ disorders, diseases of the
cardiovascular system, including the tendency
to increase blood pressure [130]. Low HRV is
considered to be an independent predictor of
future health problems. It is correlated with all
causes of mortality [131].

Estimation of HRV is based on measuring
the time intervals between the RR intervals on
ECG [132]. Method allows you to assess the
condition of mechanisms of regulation of
physiological functions of the body, the activity
of neurohumoral component of the regulatory
function and the relationship between the
activity of the sympathetic and parasympathetic
autonomic nervous system [133].

The combination of HRV and respiratory
biofeedback
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The functioning of the cardiovascular
system is controlled by neurohumoral
regulatory systems. There are various methods
that can be used to influence them [134]. One of
the most effective is with biofeedback of HRV
and paced breathing. This method of
implementation of HRV is one of perspective
directions in treatment of hypertension, heart
failure (HF), coronary heart disease (CHD)
[135].

Biofeedback of HRV and paced breathing is
based on teaching of the patients slow, deep
breathing. Anatomical proximity of the
respiratory center and nucleus of the vagus
nerve leads to high efficiency. Thus, it is
possible to influence the HRV parameters due
to stimulating activity of the respiratory center
[136]. The regulation of BP is carried out by a
complex network of pressure sensitive of
mechanosensitive baroreceptors or neurons
which are located in the heart and the aortic
arch. Factors that change BP are also affected
by oscillation in the heart rate, which confirms
their relationship [137].

During biofeedback training heart rate may
change due to a certain frequency and
amplitude of respiratory movements and the
influence of the vagus nerve [138]. Changing
the frequency and depth of breathing leads to
increased sympathetic or parasympathetic
influence on the heart [139]. Potentials induced
palpitations, can be used to determine the
influence of afferent pathways of the heart to
the brain and effects on them. The HRV may
reflect the interaction between the heart and the
brain [136].

Parasympathetic component of HRV can be
increased during pacing breath. It demonstrates
good results as the additional therapy of arterial
hypertension [140]. Deep, slow breathing
improves baroreflex sensitivity, as the result
there is an antihypertensive effect [130].

The vagus nerve is the main channel through
which the afferent signals from the heart and
other internal organs are transmitted to the
brain, including the baroreflex signals [131]. In
case of increase in BP baroreceptors generate
action potentials more often. The more its
stretch, the more action potentials is produced
and transmitted to the brain structure [90].
Increased in their activation inhibits vascular
center and stimulates the nucleus of the vagus
nerve. The end result is the inhibition of
activation of the sympathetic and parasym-
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pathetic nervous system. Thus, the regulation of
blood pressure is carried out [132].

The effect of impulses on the vagus nerve
especially pronounced when the respiratory rate
is less than 8,5 breaths per minute, or during
deep breaths. It is believed that this breathing
version of «trains» baroreflex [93], in the future
it has an effect on blood pressure reduction.

CLINICAL APPLICATIONS IN
BIOFEEDBACK THERAPY

Biofeedback  involves  complex  of
therapeutic and preventive measures that allow
learning the skills of self-control and
optimizing the performance of regulatory
systems [127]. Simple exercises aimed at
relaxation, help learn to control various
functions of the body, including to regulate
blood pressure [136].

The method is widely implemented in
various branches of medicine. [133] at present
the biofeedback is one of the important
directions of scientific research and is used as
an auxiliary therapy in the following areas:
Cardiology — treatment of HT [126],
arrhythmias [134], heart failure [140], coronary
heart disease [141].

Pulmonology — treatment of obstructive
sleep apnea [115], asthma [116].
Gastroenterology — chronic constipation
[133], irritable bowel syndrome [134].
Rheumatology — Raynaud's disease

[101].
» Urology — erectile dysfunction [142].
Neurology — headaches [112], chronic
pain syndrome [99], post-traumatic stress,
anxiety disorders [143], depressive disorders

[110].

Pediatrics — hyperactivity disorder and
disturbance of concentration in children [113].
Biofeedback in cardiology

Biofeedback has a great therapeutic potential
in treatment of cardiovascular diseases, because
many of them are associated with dysregulation
of the autonomic nervous system [144]. HRV is
an informative method for detecting the activity
of the predominance of one of the parts of the
autonomic nervous system. It is useful in
determining therapeutic tactics and choice of
antihypertensive agent among patients with HT
[145].

Biofeedback therapy is used to reduce the
activation of the sympathetic-adrenal system in
case of heart failure (HF). It helps to slow down
the progression of disease [131]. The use of a
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combination of biofeedback therapy with
standard medical therapy leads to increased
exercise tolerance among patients with left
ventricular ejection fraction more than 31 %
[146].

Among patients with coronary heart disease
biofeedback training helps to normalize
autonomic regulation. And the wuse of
techniques aimed at relaxation helps improve
the quality of life [147]. Biofeedback is
increasingly being used as a part of cardiac
rehabilitation programs [148].

Experience in the use and effectiveness of
biofeedback for arterial hypertension

One of the key mechanisms of hypertension
is an imbalance of the regulatory systems of the
body, so it makes sense to combine standard
pharmacological treatment and biofeedback
therapy [149].

Data from clinical studies and their meta-
analysis demonstrate the effectiveness of
biofeedback of HRV and paced breathing for
the treatment of patients with hypertension and
prehypertension [150]. In a three-month
observation biofeedback sessions significantly
improved the sympathetic-vagal regulation with
tendency to normalization of blood pressure in
individuals with prehypertension [151]. Among
patients with prehypertension therapy trainings
help to prevent further progression of the
disease [152]

Biofeedback training includes abdominal
type of slow breathing. It helps effectively
control of BP among patients with a tendency
to hypertension [153]. Standard short record
(5 minutes) of biofeedback in contour of HRV
can be considered as a method of estimation of

functioning  vagal  regulation of the
cardiovascular system among patients with high
BP [154].

Regular biofeedback training in hospital
helped in reducing SBP by 7,5 mmHg and
DBP by 4 mm Hg. Indicators of changes in
blood pressure in the control group were less
pronounced. There was reducing SBP by
29mmHg, DBP by 15mmHg [155].
Duration of study was 9 weeks. Longer training
may significantly reduce BP after the
completion of a course of training [156].
Ambulatory monitoring of patients shown that
biofeedback training can reduce the SBP in rest
by 9,5mmHg. The hypotensive effect is
persists for 8 weeks after the completion of a
course of training [157].



Evaluation of biochemical parameters of
blood among patients with hypertension who
have sessions of biofeedback shows a decrease
of cortisol and aldosterone. There is also
decrease in psycho-emotional stress, which
indirectly affects the function of the adrenal
cortex and production of vasopressors [158].

Studies of the Department of Internal
Medicine KhNU Karazin show that after 10
sessions of biofeedback with standard medical
therapy background, positive dynamics of the
main indicators of HRV is observed. In
comparison with the isolated anti-hypertensive
therapy, additional biofeedback therapy among
patients with controlled HT make possible to
reach target levels of SBP and DBP [159].
Standard drug therapy reduces SBP by 26,6 %,
and with the addition of biofeedback training
SBP is improved by 32,3 % [160].

The results of observations show that
treatment, including systematic biofeedback
sessions with paced breathing and medical
therapy background leads to significant
improvement in the quality of patient's life with
controlled hypertension [161]. The use of
biofeedback of HRV and paced breathing in
hypertensive patients can achieve better control
of BP, heart rate and HRV parameters [162].

The results showed BQI positive dynamics
in the biofeedback group. It shows the
optimization of the functioning of regulatory
systems. This indicates the existence of the
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regulation system «training» effect as a result of
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control HT, which makes the problem relevant.

CONCLUSION

The prevalence of difficult-to-control HT is
30,4-31,8 %. Inability to achieve BP control
with  standard  antihypertensive  therapy
background is a reason for the study of new
drugs, the introduction of invasive methods to
treat HT and finding additional non-
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MANAGEMENT OF PATIENTS WITH ACUTE KIDNEY INJURY

Belal S. A. S., Zolotarova T. V., Litvin A. S.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

Presented lecture is about management of a serious condition — acute kidney injury (AKI). It is intended
for students, general practitioners, family physicians, therapists and those who may face with manifestations
of AKI, and on which depends its timely diagnosis and the success of therapy. Definition, epidemiology, risk
factors, causes, pathogenesis, classification, symptoms, diagnosis and differential diagnosis, treatment,
complications, prognosis and prevention of AKI are described.

KEY WORDS: acute kidney injury, management, nephrology

MEHE/JUKMEHT HAOIEHTIB I3 TOCTPOIO HUPKOBOIO HEJOCTATHICTIO

benan C. A. C., 3onomapyvosa T. B., J/limein A. C.
XapkiBchKuii HallioHanpHUH yHiBepcuTeT iMeHi B. H. Kapasina, M. XapkiB, Ykpaina

[pencraBneHa JeKLiss NPO BEOCHHS NAIl€HTIB i3 BaXKUM 3aXBOPIOBAaHHSAM — TOCTPOI0 HUPKOBOIO
HenocratHicTio (THH). BoHa mpu3HaueHa Aist CTYJCHTIB, JiKapiB 3arajbHOi IMPAKTHUKH, CIMEHHHUX JKapiB,
TEepareBTiB Ta TUX, XTO MOXe 3iTKHyTHCS 3 posiBaMu [’ HH 1 Bix siKuX 3aeXuTh 11 CBO€YacHa JiarHOCTHKA Ta
VCHIIIHICTh Teparmii. 3a3Ha4deHi BU3HAUCHHS, CIMiJEMIoNOoTis, (akTopu pH3HKY, NPUYNHH, NATOTCHES3,
Kiacuikamis, CHMITOMH, YCKIaJHCHHS, JiarHOCTHKA Ta AuQepeHIianbHa JiarHOCTHKA, JTIKYBaHHS, TIPOTHO3
i mpodimaktika ['HH.

K/TIO490BI CJIOBA: roctpa HUpKOBA HEJOCTATHICTh, BEJICHHS, He(YPOJIOTis

MEHE/)KMEHT ITAIIMEHTOB C OCTPOM NIOYEYHOM HEJJOCTATOYHOCTBIO

benan C. A. C., 3onomapéea T. B., /lumeun A. C.
XapbKOBCKUI HalMOHaNbHbIA yHUBepcuTeT uMeHu B. H. Kapasuna, r. XapekoB, YkpanHa

[IpencraBneHa JeKuust O BEISHMH MALMEHTOB C TSDKENBIM 3a00JIeBaHMEM — OCTPOW IOYEeYHOIt
HenoctatogHocThio (OITH). Ona mpenHa3sHaueHa AN CTYICHTOB, Bpaded oOIIed NPaKTHUKH, CEMEHHBIX
Bpayell, TepaneBTOB M TEX, KTO MOXET CTOJNKHYThcs ¢ mposiieHusMu OITH U oT KOTOpBIX 3aBHCHUT ee
CBOEBPEMEHHas JMarHOCTHKA U ycneniHoe Jedyenne. O0CyKAalTcs onpeeeHue, SUAEMUONIOT s, (HaKTOphI
pHCKa, MPUYMHBI, ATOTEHE3, CHUMIITOMBI, OCIIOHEHHs, JAWArHocTuka u auddepeHnnanbHas AUarHOCTHKA,
JiedeHue, MporHo3 u npoduaxruxa OITH.

K/IFOYEBBIE CJIOBA: octpas noueyHas HEJJOCTaTOYHOCTh, BEICHHs, HE(PPOJIOTHs
concentration, often associated with a reduction

in urine output (UO) [1].
Acute kldne_y injury (AK_I), also known as EPIDEMIOLOGY

acute renal failure, is defined as a sudden

decrease in kidney function, resulting in an There is lack of studies which evaluating
inability to maintain acid-base, fluid and  AKI in the community setting, as well as a lack
electrolyte balance and to excrete nitrogenous  of comparisons between intensive care unit
wastes [1]. AKI is a designation for a  (ICU) patients and non-ICU patients.
heterogeneous group of conditions that share According to a recently published meta-
common diagnostic features: an increase in the  analysis the pooled incidence and mortality of
blood urea nitrogen concentration; an increase  AKI in patients is circa 30 % worldwide [2].
in the plasma or serum creatinine (SCr)  The incidence of AKI in critically ill patients

DEFINITION
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has increased over the years, mostly because of
dialysis-requiring AKI, especially among the

elderly, the male gender, and the black
population.
The incidence of AKI in hospitalized

patients has also increased from 4,9 % to 20 %
during last 10 years [3]. This may partly be due
to the definitions of AKI becoming more time
sensitive and may reflect an increase in
detection rather than an overall increase in
incidence in disease.

RISK FACTORS [4]

Patient-related risk factors: advanced age,
arterial hypertension, atherosclerosis, biliary
surgery/jaundice, cardiogenic shock, chronic
obstructive pulmonary disease, chronic renal
disease, cirrhosis of the liver, congestive heart
failure, diabetes, female gender, left main
coronary disease, left ventricular ejection
fraction <35%, major vascular surgery,
myeloma, nephrotoxic  drugs, peripheral
vascular  disease, pre-eclampsia/eclampsia,
renal insufficiency, sepsis.

Procedure-related risk factors: blood loss,
cross-clamp time, diarrhea/bowel preparation,
diuretic therapy, gastric aspiration/vomiting,
hemodilution, hemolysis, hypovolemia (oli-
guria), hypoxia, ileus obstruction, inflame-
mation, length of cardiopulmonary bypass,
major burns, massive blood transfusions and
transfusion reactions, muscle breakdown,
nonpulsatile flow, off-pump versus on-pump
coronary artery bypass graft surgery,
pancreatitis, peritonitis, polytrauma, preope-
rative starvation, prolonged tissue exposure,
surgical edema.

CAUSES

Causes of AKI due to decreased kidney
perfusion (prerenal) [5]:

Decreased intravascular fluid volume:
extracellular  fluid loss (burns, diarrhea,
vomiting, diuretics, salt-wasting renal disease,
primary adrenal insufficiency, gastrointestinal
hemorrhage), extracellular fluid sequestration
(pancreatitis, burns, crush, injury, nephrotic

syndrome,  malnutrition, advanced liver
disease).

Decreased cardiac output: myocardial
dysfunction (myocardial infarction,

arrhythmias, ischemic heart disease, cardio-
myopathies, valvular disease, hypertensive
disease, severe cor pulmonale, etc.).
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Peripheral vasodilation: drugs
(antihypertensive agents), sepsis, miscellaneous
(adrenal cortical insufficiency, hypomagne-
semia, hypercapnia, hypoxia, etc.).

Severe renal vasoconstriction: sepsis, drugs
(nonsteroidal  anti-inflammatory agents, 8-
adrenergic agonists), hepatorenal syndrome.

Mechanical occlusion of renal arteries:
thrombotic occlusion, miscellaneous (emboli,
trauma, etc.).

Causes of AKI due to parenchymal or
vascular diseases (renal) [5]:

Renal vascular disorders:  vasculitis,
malignant hypertension, scleroderma, throm-
botic thrombocytopenic purpura, hemolytic-
uremic syndrome, disseminated intravascular
coagulation, mechanical renal artery occlusion
(surgery, emboli, thrombotic occlusion), renal
vein thrombosis.

Glomerulonephritis:
membranoproliferative,
glomerulonephritis  (idiopathic, polyarteritis
nodosa, systemic  lupus  erythematosus,
Wegener's syndrome, microscopic polyarteritis,
Goodpasture's syndrome, Henoch-Schonlein
purpura, drugs.

Interstitial nephritis:  drugs (penicillin,
sulfonamide, rifampin, ciprofloxacin, phenin-
diones, cimetidine, proton pump inhibitors,
azathioprine, phenytoin, captopril, thiazides,
furosemide, bumetanide, allopurinol, nonste-
roidal anti-inflammatory  drugs including
selective cyclooxygenase-2 inhibitors, 5-amino-
salicylates), hypercalcemia.

postinfectious,
rapidly  progressive

Infections:  nonspecific due to frank
septicemia or systemic anti-inflammatory
response  syndrome, specific  organisms

(legionella, leptospira, rickettsia, Hantavirus,
candida, malaria), specific organ involvement
(bacterial ~ endocarditis, visceral abscess,
pyelonephritis).

Infiltration: sarcoid, lymphoma, leukemia.

Connective-tissue disease.

Tubular necrosis: renal ischemia (prolonged
prerenal), nephrotoxins  (aminoglycosides,
radiocontrast agents, heavy metals, organic
solvents, other antimicrobials), pigmenturia,
(myoglobinuria, hemoglobinuria), miscella-
neous.

Intratubular: crystal deposition (uric acid,
oxalic  acid),  methotrexate,  acyclovir,
triamterene, sulfonamides, indinavir, teno-
fovtransplant rejection, protein deposition (light
chains, myoglobin, hemoglobin).
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Causes of AKI due to urinary tract
obstruction (postrenal) [6-7]:

Extrarenal: ureteral/pelvic intrinsic
obstruction (tumor, stone, clot, pus, fungal ball,
papilla), extrinsic obstruction (retroperitoneal
and pelvic malignancy, fibrosis, ligation,
abdominal aortic aneurysm).

Bladder: prostate hypertrophy/malignancy,
stones, clots, tumor, neurogenic, medication.

Urethral: stricture, phimosis.

PATHOGENESIS

Renal blood flow is 25 % of cardiac output
but some areas are particularly sensitive to
ischemic damage. Most of the blood flow
supplies the cortex, which contains the
glomeruli and convoluted tubules, areas that
require good perfusion to achieve filtration and
reabsorption, the latter with high energy
demands. The outer medulla is comparatively
starved of oxygen, its blood supply first
traversing the glomerular capillary bed, and
losing hydrostatic pressure (in essence, a portal
circulation), and then on entering the medulla,
losing oxygen by countercurrent exchange with
the venous vasa recta. These features are
essential to maintain the osmotic gradients
within the medulla and thus generate
concentrated urine, but render the outer medulla
very susceptible to variations in blood flow.
This area contains the thick ascending limb of
the loop of Henle and S3 segment of the
proximal tubule, both with high oxygen
requirements.  Impaired  tubular  sodium
reabsorption attributable to reduced perfusion
causes constriction of the afferent arteriole and
a further reduction in glomerular filtration rate
(GFR). This  compensatory  mechanism
(tubuloglomerular  feedback), designed to
protect the downstream nephron, may cause
injury if prolonged, or if normal regulation of
the arterial tone is blocked (for example, by
non-steroidal anti-inflammatory drugs
(NSAIDs), angiotensin converting enzyme
inhibitors (ACE-1) or angiotensin receptor
blockers (ARBs)). Reduced blood flow in the
peritubular  capillaries  produces ischemic
damage in vascular endothelial cells, resulting
in cell swelling and the expression of cell
adhesion molecules — reducing flow further and
leading to leucocyte activation. Adherent
leucocytes further impede blood flow and
produce cytokines and reactive oxygen species
that damage endothelial and tubular epithelial
cells. Tubular cells swell, lose their brush
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border, and develop cytoskeletal abnormalities
with abnormal localization of cell membrane
components (for example, Na+/K+—ATPase),
changes in cellular polarity, and loss of cell-cell
and cell-basement membrane attachment. These
swollen, detached cells obstruct the tubular
lumen, and back leak of filtrate occurs through
the damaged basement membrane. In the classic
histological appearance of acute tubular
necrosis (ATN), tubules are surrounded by
flattened, denuded epithelium, and the lumen
filled by cell debris, with congested peritubular
capillaries and an extensive inflammatory cell
infiltrate. Cell death occurs predominantly by
necrosis, although apoptosis also contributes —
especially in the thick ascending limb and late
in the process (Fig.).

A remarkable feature of the kidney is its
ability to regain normal structure and function
after such injury. Once renal perfusion and
oxygen supply are normalized, viable cells still
adherent to the tubular basement membrane can
spread to cover denuded areas, and then
differentiate to reproduce normal tubular
architecture, and function. The return of
glomerular filtration aids clearance of tubular
debris and relief of obstruction. A period may
exist where glomerular filtration  has
normalized, but tubular function remains
deranged, hence the polyuric phase of ATN,
where urine output is often excessive without
normal homoeostasis.

The anuric phase of ATN classically lasts 7—
21 days, and recovery to pre-insult levels of
renal function can be expected, although some
impairment of function may persist, particularly
if there is a background of chronic renal
insufficiency [8].

CLASSIFICATION

The RIFLE classification is presented in
table 1 [9]. The Acute Dialysis Quality
Initiative (ADQI) group for the study of AKI
was published in May 2004 the consensual
RIFLE (Risk, Injury, Failure, Loss of kidney
function, and End-stage kidney disease)
classification. It accomplished the following
criteria: easy clinical applicability, sensitivity
and specificity, consider baseline SCr variations
and also consider the «acute-on-chronicy
phenomenon (which means the occurrence of
an acute insult over a chronically injured renal
function causing its deterioration). This
definition classify AKI according to its severity
(mild wversus severe) and its timing of



Series «Mediciney. Issue 32

occurrence (precocious versus late AKI). By  specificity) as well as patients with severe
fulfilling these criteria, this classification allow  kidney function deterioration (high specificity
to detect of patients whose kidney function was  with diminishing sensitivity).

slightly affected (high sensitivity but low

Volume depletion Low cardiac output Renovascular disease

\ Vs
// _— //--*‘ ~~ Endothelial cell
Septic ¥ »~ __ Drugs / dom‘oge
shock = Renal blood flow =- '
Medullary l
oy |y To
v yp?xlo . Vascular congestion
Cortical vasoconstriction “"and blood flow
T~_  Tubulo-
~ glomerular
feedback \
Baeklaakiof ‘__4_,__;: Tubular damage <—— Toxins
(;FR ~__— glomerular
filtrate Tubular malfunction
Cell shedéng and death
A‘/
Tubular obstruction
' il g
OLIGURIC/ANURIC RENAL FAILURE NON-OLIGURIC RENAL FAILURE
Fig. Mechanisms of acute tubular necrosis by A. Fry and K. Farrington [2]
Table 1
The RIFLE classification of AKI
Class Glomerular filtration rate uo
1 SCr 1,5 times
Risk or less than 0,5 mL/kg/h during 6 hours
| GFR for more than 25 %
Injur 1 SCr 2 times less than 0,5 mL/kg/h during 12 hours
jury or| GFR for more than 50 % ' g g
1 SCr 3 times
or
| GFR for more than 75 % less than 0,3 mL/kg/h during 24 hours
Failure or or
if baseline SCr >353,6 mmol/L (4 mg/dL), anuria during 12 hours
1 SCr for more than 44,2 mmol/L
(0,5 mg/dL)
LOS%S of I_(ldney Complete loss of kidney function > 4 weeks
unction
End-st_age Kidney Complete loss of kidney function > 3 months
disease

If baseline SCr is unknown and if there isno  Modification of Diet in Renal Disease (MDRD)
history of chronic kidney disease (CKD), equation, assuming a baseline GFR of
baseline SCr should be calculated using the 75 mL/min/1,73m?.
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Limitations of the RIFLE classification [9].
Determination of renal function using RIFLE
classification has several limitations: the
endogenous production and serum release of Cr
are variable, and it is influenced by multiple
factors, namely age, gender, diet, and muscle
mass; from 10 to 40 % of Cr elimination is
performed by tubular secretion and this
mechanism is amplified as the GFR diminishes,
thus, overestimating renal function in AKI
patients; many medications inhibit tubular
secretion of Cr, causing a temporary increase in
SCr; various factors can interfere with SCr
determination, causing a false elevation in SCr;
Cr is a marker of renal function, and not of
renal lesion; sensitivity and specificity of UO
can be significantly changed by the use of
diuretics and in diabetes insipidus, et al.; UO
can only be determined in patients with a
bladder catheter in place, which is not frequent
in hospitalized patients; it is possible that the

predictive ability of UO could be inferior to that
of SCr; etiology of AKI are not considered;
classification does not provide any information
regarding the origin of the renal lesion (i.e.
cellular or subcellular levels), as opposed to
several biomarkers of AKI recently identified
and studied.

The Acute Kidney Injury Network (AKIN)
classification is presented in table 2 [9]. In
2007 a new classification of AKI was proposed
by the Acute Kidney Injury Network (AKIN)
working group. They modify RIFLE
classification in some points: the diagnosis of
AKI is only considered after achieving an
adequate status of hydration and after excluding
urinary obstruction; the AKIN classification
only relies on SCr and not on GFR changes;
baseline SCr is not necessary in the AKIN
classification, and it requires at least two values
of SCr obtained within a period of 48 h.

Table 2
AKIN classification of AKI
Stage SCr uo
1 1 SCr more than 26’2rmm01/L (0.3 mg/dL) less than 0,5 mL/kg/h during more than
1 SCr for more than 150-200 % (in 1,5-2 times) 6 hours
2 1 SCr for more than 200-300 % (in 2-3 times) less than 0,5 mlilzk?]i)hugsurmg more than
1 SCr for more than 300 % (in 3 times and more) less than 0,3 mL/kg/h during 24 hours
* or '
3 if baseline SCr more than 353,6 mmol/L (4 mg/dL), 1 anuria durionr 12 hours
SCr more than 44,2 mmol/L (0,5 mg/dL) g

* stage 3 also includes patients requiring, initiating or at the moment on renal replacement therapy (RRT).

Limitations of the AKIN classification [9].
AKIN classification also have some limitations:
it does not allow the identification of AKI when
SCr elevation occurs in a time frame higher
than 48 hours; stage 3 of the AKIN
classification includes three diagnostic criteria
and the extreme variability in the beginning and
cessation of RRT as well as in RRT modality
used and in the dose of dialysis among different
physicians, hospitals and countries could
significantly limit the prognostic acuity of this
classification, particularly of stage 3.

SYMPTOMS

Symptoms of acute kidney failure may
include any of the following [10-11]: bloody
stools, breath odor and metallic taste in the
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mouth, bruising easily, changes in mental status
or mood, decreased appetite, decreased
sensation, especially in the hands or feet,
fatigue or slow sluggish movements, flank pain
between the ribs and hips, hand tremor, heart

murmur, high blood pressure, nausea or
vomiting, may last for days, nosebleeds,
persistent  hiccups, prolonged  bleeding,

seizures, shortness of breath, swelling due to
the body keeping in fluid (may be seen in the
legs, ankles, and feet), urination changes, such
as little or no urine, excessive urination at night,
or urination that stops completely.

During physical examination possible to find
[10-11] asterixis and myoclonus, pericardial or
pleural rub, peripheral edema (if volume
overload is present), pulmonary rales (if volume




overload is present), elevated right atrial
pressure (if volume overload is present).

COMPLICATIONS

The most common complication of AKI is
an infection of the urinary tract with the further
development of chronic pyelonephritis and
outcome in CKD [12].

DIAGNOSIS AND
DIAGNOSIS

A patient history and physical examination,
with an emphasis on assessing the patient’s
volume status, are crucial for determining the
cause of acute kidney injury (table 3, 4) [10,
13-14].

DIFFERENTIAL
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The history should identify use of
nephrotoxic medications or systemic illnesses
that might cause poor renal perfusion or directly
impair renal function. Physical examination
should assess intravascular volume status and
any skin rashes indicative of systemic illness.

Patients with AKI may suffer from
excessive bleeding, because of uremia induced
platelet dysfunction and coagulopathies (for
example, sepsis associated disseminated
intravascular coagulation).

AKI is associated with numerous metabolic
disturbances but energy expenditure is not
increased significantly.

Table 3

Historical and physical examination findings in patients with different types of AKI [1]

Type of AKI History findings Physical examination findings
Volume loss (e.g., history of vomiting, diarrhea, Weight loss, orthostatic hypotension
diuretic overuse, hemorrhage, burns) and tachycardia
Thirst and reduced fluid intake Poor skin turgor
Prerenal

Cardiac disease

Dilated neck veins, S; heart sound,
pulmonary rales, peripheral edema

Liver disease

Ascites, caput medusa, spider
angiomas

Intrinsic renal

Acute tubular

History of receiving nephrotoxic medications
(including over-the-counter, illicit, and herbal),
hypotension, trauma or myalgias suggesting

Muscle tenderness, compartment
syndrome, assessment of volume

necrosi . : .
ECTosIS rhabdomyolysis, recent exposure to radiographic status
contrast agents
Lupus, systemic sclerosis, rash, arthritis, uveitis,
weight loss, fatigue, hepatitis C virus infection, Periorbital, sacral, and lower-
Glomerular human immunodeficiency virus infection, extremity edema; rash; oral/nasal
hematuria, foamy urine, cough, sinusitis, ulcers
hemoptysis
Medication use (e.g., antibiotics, proton pump
Interstitial inhibitors), rash, arthralgias, fever, infectious Fever, drug-related rash
illness
Nephrotic syndrome, trauma, flank pain, Livedo reticularis, funduscopic
Vascular anticoagulation (atheroembolic disease), vessel examination (showing malignant
catheterization or vascular surgery hypertension), abdominal bruits
Postrenal Urinary urgency or hesitancy, gross hematuria, Bladder distention, pelvic mass,

polyuria, stones, medications, cancer

prostate enlargement
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Table 4

Probable etiologies of AKI based on the physical examination [1]

Physical examination

Probable causes of acute renal failure

Temperature

Possible infection

Hypertension: nephrotic syndrome or malignant hypertension

Blood pressure

Hypotension: volume depletion or sepsis

Weight loss or gain

Hypovolemia or hypervolemia

Mouth

Dehydration

Jugular veins and axillae
(perspiration)

Hypovolemia or hypervolemia

Pulmonary system

Signs of congestive heart failure

Heart New murmur of endocarditis or signs of congestive heart failure
Abdomen Bladder distention suggesting urethral obstruction
Pelvis Pelvic mass
Rectum Prostate enlargement
Rash of interstitial nephritis, purpura of microvascular disease, livedo
Skin reticularis suggestive of atheroembolic disease, or splinter hemorrhages or
Osler's nodes of endocarditis
The initial laboratory evaluation should  fg =100 x ¥rinary sedium xserum creatinine

include [1-2, 4] urinalysis, complete blood
count, and measurement of SCr level and
fractional excretion of sodium (FEy,) (table 5).
Imaging studies can help rule out obstruction.

SCr level. It is important to compare the
patient’s current SCr level with previous levels
to determine the duration and acuity of the
disease. The definition of acute kidney injury
indicates that a rise in creatinine has occurred
within 48 hours, although in the outpatient
setting, it may be hard to ascertain when the rise
actually happened. A high SCr level in a patient
with a previously normal documented level
suggests an acute process, whereas a rise over
weeks to months represents a subacute or
chronic process.

Urinalysis. Urinalysis is the most important
noninvasive test in the initial workup of acute
Kidney injury. Findings on urinalysis guide the
differential diagnosis and direct further workup.

Complete blood count. The presence of
acute hemolytic anemia with the peripheral
smear showing schistocytes in the setting of
acute kidney injury should raise the possibility
of hemolytic uremic syndrome or thrombotic
thrombocytopenic purpura.

Urine electrolytes. In patients with oliguria,
measurement of FEy, is helpful in disting-
uishing prerenal from intrinsic renal causes of
acute kidney injury. FEy, is defined by formula

serum sodium Xurinary f:reatining.
A value less than 1 percent indicates a prerenal
cause of acute kidney injury, whereas a value
greater than 2 percent indicates an intrinsic
renal cause. In patients on diuretic therapy,
however, a FEy, higher than 1 percent may be
caused by natriuresis induced by the diuretic,
and is a less reliable measure of a prerenal state.
In such cases, fractional excretion of urea may
be helpful, with values less than 35 percent
indicating a prerenal cause. FEy, values less
than 1 percent are not specific for prerenal
causes of acute Kidney injury because these
values can occur in other conditions, such as
contrast nephropathy, rhabdomyolysis, acute

glomerulonephritis, and  urinary  tract
obstruction.
Imaging studies. Renal ultrasonography

should be performed in most patients with acute
kidney injury, particularly in older men, to rule
out obstruction (i.e., a postrenal cause). The
presence of postvoid residual urine greater than
100 mL (determined by a bladder scan or via
urethral catheterization if bladder scan is
unavailable) suggests postrenal acute kidney
injury and requires renal ultrasonography to
detect hydronephrosis or outlet obstruction. To
diagnose extrarenal causes of obstruction (e.g.,
pelvic tumors), other imaging modalities, such
as computed tomography or magnetic
resonance imaging, may be required.

118




Renal biopsy. Renal biopsy is reserved for
patients in whom prerenal and postrenal causes
of acute kidney injury have been excluded and
the cause of intrinsic renal injury is unclear.
Renal biopsy is particularly important when
clinical assessment and laboratory
investigations suggest a diagnosis that requires
confirmation before disease-specific therapy
(e.g., immunosuppressive medications) is
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instituted. Renal biopsy may need to be
performed urgently in patients with oliguria
who have rapidly worsening acute kidney
injury, hematuria, and red blood cell casts. In
this setting, in addition to indicating a diagnosis
that requires immunosuppressive therapy, the
biopsy may support the initiation of special
therapies, such as  plasmapheresis if
Goodpasture’s syndrome is present.

Table 5

Diagnostic test results and corresponding diseases in patients with AKI [1]

Test result

When to order

Associated diseases/conditions

Elevated antineutrophil cytoplasmic
antibody, antiglomerular basement
membrane antibody

Suspected acute
glomerulonephritis, pulmonary
renal syndromes

Vasculitis, Goodpasture’s
syndrome

Elevated antistreptolysin O titer

Recent infection and clinical
picture of acute
glomerulonephritis

Poststreptococcal
glomerulonephritis

Elevated creatine kinase level,
elevated myoglobin level, dipstick
positive for blood but negative for

red blood cells

Recent trauma, muscle injury

Rhabdomyolysis

Elevated prostate-specific antigen
level

Older men with symptoms
suggestive of urinary obstruction

Prostate hypertrophy, prostate
cancer

Elevated uric acid level

History of rapidly proliferating
tumors, recent chemotherapy

Malignancy, tumor lysis
syndrome

Eosinophiluria

Fever, rash

Allergic interstitial nephritis

Evidence of hemolysis (schistocytes
on peripheral smear, decreased
haptoglobin level, elevated indirect
bilirubin level, elevated lactate
dehydrogenase level)

Fever, anemia,
thrombocytopenia, neurologic
signs

Hemolytic uremic syndrome,
thrombotic thrombocytopenic
purpura, systemic lupus
erythematosus, other
autoimmune diseases

Hydronephrosis on renal
ultrasonography

Suspected obstruction

Malignancy, prostate
hypertrophy, uterine fibroids,
nephrolithiasis, ureterolithiasis

Increased anion gap with increased
osmolar gap*

Suspected poisoning,
unresponsive patient

Ethylene glycol or methanol
poisoning

Low complement level

Suspected acute
glomerulonephritis

Systemic lupus erythematosus,
endocarditis, postinfectious
glomerulonephritis

Monoclonal spike on serum protein
electrophoresis

Anemia, proteinuria, acute
kidney injury in older patients

Multiple myeloma

Positive antinuclear antibody,
double-stranded DNA antibody

Proteinuria, skin rash, arthritis

Autoimmune diseases, systemic
lupus erythematosus

Positive blood cultures

Intravenous drug use, recent
infection, new cardiac murmur

Endocarditis

Positive HIV test

Risk factors for HIV infection

HIV nephropathy

Differentials to consider in AKI
abdominal aneurysm, alcohol toxicity, alcoholic
ketoacidosis, chronic renal failure, dehydration,

diabetic
bleeding,

include
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ketoacidosis,
heart failure,
obstructive uropathy, protein overloading, renal

gastrointestinal  (GlI)
metabolic acidosis,
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calculi, sickle cell anemia, steroid use, urinary
obstruction, urinary tract infection.

Changes in UO generally correlate poorly
with changes in the GFR. The identification of
anuria, oliguria, and nonoliguria may be useful
in the differential diagnosis of AKI, as follows:

e anuria (UO less than 100 mL/day) —
urinary  tract  obstruction, renal artery
obstruction, rapidly progressive glomeru-
lonephritis, bilateral diffuse renal cortical
Necrosis;

e oliguria (UO from 100 to 400 mL/day)
— prerenal failure, hepatorenal syndrome;

e nonoliguria (Uo more than
400 mL/day) — acute interstitial nephritis, acute
glomerulonephritis, partial obstructive
nephropathy, nephrotoxic and ischemic ATN,
radiocontrast-induced AKI, and
rhabdomyolysis.

TREATMENT

Lifestyle [1-2]. Patients with acute kidney
injury generally should be hospitalized unless
the condition is mild and clearly resulting from
an easily reversible cause.

All medications that may potentially affect

renal function by direct toxicity or by
hemodynamic ~ mechanisms  should  be
discontinued, if possible. For example,

metformin should not be given to patients with
diabetes mellitus who develop acute kidney
injury. Dietary intake of potassium should be
restricted.

Risk Assessment [1-2]. All patients, both on
admission and during their hospital stay should
be assessed regularly for their risk of
developing AKI.

Patients with CKD [8]. Patients in the
community  with CKD (eGFR <
60 mL/min/1,73m2) and patients with normal
renal function who are treated with ACEi or
ARB are at increased risk of AKI if they
develop an illness associated with hypovolemia
and hypertension. This provides instructions for
temporary cessation of certain medications,
which may in this setting, induce, exacerbate
and complicate AKI (diuretics, ACEIi/ARB:s,
metformin, NSAIDs). Patients with high BP are
advised to follow a DASH (Dietary Approaches
to Stop Hypertension) diet, which has proven
efficacy. Modification of a DASH diet will be
required in CKD patients because of its high
potassium and phosphate contents.

Medication [15-18]. Optimal management

of acute kidney injury requires close
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collaboration among primary care physicians,
nephrologists, hospitalists, and other
subspecialists participating in the care of the
patient. After acute kidney injury is established,
management is primarily supportive.

Optimise intra-vascular  fluid volume.
Volume status should be carefully assessed and
an attempt should be made to categories the
patient into one of three states: hypovolemic,
euvolaemic or hypervolaemic. Hartmann’s
solution or 0.9 % sodium chloride solution
should be used. Hartmann’s solution contains a
small amount of potassium (5 mmol/L) and
should be avoided in patients with significant
hyperkalemia (potassium > 6 mmol/L). Large
volumes of 0.9 % sodium chloride can provoke
a hyperchloraemic metabolic acidosis.

The physiologic goals are: 1) return of mean
arterial blood pressure (MAP) to >65 mm Hg
(MAP is derived from a patient’s systolic blood
pressure (SBP) and diastolic blood pressure
(DBP); since MAP is a product of cardiac
output (CO) and systemic vascular resistance
(SVR): [MAP = CO x SVR]. Another way to
calculate  MAP: double the diastolic blood
pressure and add the sum to the systolic blood
pressure, then divide by 3); 2) central venous
pressure between 8-12 mm Hg; 3) improve-
ment in blood lactate levels; 4) central venous
oxygen saturation (ScvO2) >70%; and 5) a
urine output of > 0,5 ml/kg/h.

Failure of the patient to maintain an
effective blood pressure following this regime
should raise the possibility of underlying sepsis
or significant ongoing losses.

Reduction in plasma potassium
concentration. Treatment with calcium is a
temporizing measure «buying time» while
measures are started to reduce the serum
potassium through increasing cellular uptake.
Various options exist:

Insulin with glucose. Insulin acts rapidly to
indirectly  activate the cell membrane
Na+t/K+—ATPase and thus increase cellular
potassium uptake, probably via activation of
Na+/H+ channels and an increase in
intracellular [Na+]. The addition of glucose to
the insulin bolus is necessary to prevent
hypoglycemia. Ten units of fast acting soluble
insulin should be added to 50 ml of 50 %
dextrose and infused over 10-20 minutes. A
reduction in [K+] , is seen after 20-30 minutes.
Insulin alone can be given to hyperglycemic
patients (blood glucose > 14 mmol/l) as the
infusion of further glucose can worsen



hyperkalemia secondary to its osmotic effect.
This, plus the need for rapidly attained
supraphysiological insulin levels to produce a
hypokalemic effect, explains the inadequacy of
glucose infusion alone as treatment for
hyperkalemia in non-diabetic patients. Whether
insulin and dextrose, or insulin alone, is used,
the blood glucose should be monitored
carefully for at least six hours. Hypoglycemia
occurred in up to 75 % of patients in some
studies, and was generally associated with
higher insulin or lower glucose doses.

[, adrenergic agonists. Salbutamol binds to
B, receptors and through cytosolic second
messengers activates the Na+/K+—ATPase, thus
promoting cellular potassium uptake. Nebulized
and intravenous salbutamol produce a similar
effect to insulin, but at higher doses than used
for bronchospasm (10-20 mg via nebulizer, or
0.5 mg intravenously). Up to 40 % of patients
do not respond. Tachycardia is common
especially after intravenous administration. The
method should not be used in patients taking 3
blockers or in those with a high risk of cardiac
side effects. For these reasons, insulin is the
agent of choice to reduce [K+] p, but salbutamol
may be preferably in certain circumstances,
especially pediatric patients, and combined
therapy with insulin and dextrose plus
salbutamol may be more effective than either
treatment alone.

Sodium bicarbonate. The infusion of sodium
bicarbonate has little immediate effect on
hyperkalemia, but may be used to correct
acidosis (see later).

Dopamine. The use of low dose (1-
3 ng/kg/min) dopamine has been advocated to
increase renal perfusion in critically ill patients.
Recent studies, including a large randomized
controlled trial, have shown it to lack efficacy
on renal outcome or overall mortality. Use of
dopamine may also reduce splanchnic
perfusion, depress respiration, suppress anterior
pituitary hormone release and function, and
worsen renal function in hypovolemic or
normovolaemic patients. Its routine use in AKI
is not currently justifiable.

Diuretics. There is a theoretical rationale for
the use of loop diuretics in AKI — inhibition of
the Na+/K+/2Cl — pump in the thick ascending
limb of the loop of Henle, with subsequent
decrease in Na+/K+—ATPase activity, should
reduce the oxygen requirements of these cells,
and thus their susceptibility to ischemic
damage. There are scarce clinical data to
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support this, and recent studies have either
correlated the use of diuretics with increased
mortality, or shown no benefit. It seems
reasonable to use diuretics only in adequately
resuscitated — but oliguric — patients, at a dose
suitable to the degree of renal impairment
(250 mg furosemide intravenously over one
hour is a standard regimen), and to stop diuretic
treatment if oliguria persists. Converting
oliguric to no oliguric renal failure may help
with fluid and electrolyte management, but does
not seem to affect eventual need for dialysis or
overall mortality, and should not delay the start
of renal replacement therapy when otherwise
indicated. There are no data to support the use
of mannitol.

Additional supportive therapy due to the
cause of AKI. Supportive therapies (e.g.,
antibiotics, mechanical ventilation, glycemic
control, anemia management) should be
pursued based on standard management
practices. In patients with rapidly progressive
glomerulonephritis, treatment with  pulse
steroids, cytotoxic therapy, or a combination
may be considered, often after confirmation of
the diagnosis by Kkidney biopsy. In some
patients, the metabolic consequences of acute
kidney injury cannot be adequately controlled
with conservative management, and renal
replacement therapy will be required.

Relief of obstruction. It is important to
relieve urinary tract obstruction promptly.
Bladder outflow obstruction can be relieved by
passage of a urethral catheter — which should be
considered in all patients with AKI to
accurately measure urine output — but relief of
upper tract obstruction may require -either
antegrade  (percutaneous nephrostomy) or
retrograde (cystoscopy and retrograde ureteral
catheterization) approaches. Urethral catheteri-
zation can be performed immediately, but other
techniques require planning. Close collabo-
ration between nephrological, urological, and
radiological services is required, and in many
cases renal replacement therapy may be
necessary before relief of obstruction can be
achieved.

A significant diuresis can complicate relief
of complete urinary tract obstruction, through
both appropriate (excretion of retained solute
and water) and inappropriate mechanisms
(tubular concentrating dysfunction). Severe
polyuria is rare and requires careful
management to prevent volume depletion and
possible pre-renal impairment, or overzealous
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fluid resuscitation and a further drive to
diuresis.

Complications of treatment [19-20]. The
treatment of urinary obstruction is associated
with a variety of complications.

Gross hematuria (a large amount of bloody
urine) can occur when the catheter is placed in
patients who have bladder outlet obstruction.
This happens because the sudden decrease in
pressure causes the bladder veins to bleed.
Unfortunately, slow decompression of the
bladder does not prevent hematuria.

Reflex hypotension (low blood pressure) is a
rare complication that can occur if a patient
experiences sudden stimulation of the vagus
nerve during catheter insertion.

Postobstructive diuresis is high urine output
that may, initially, exceed 500 to 1000
milliliters per hour. This frequently occurs after
an obstruction is removed. The renal tubules
typically cannot reabsorb water and electrolytes
in a normal manner after having been
obstructed for a period of time. Rarely, a person
suffers severe dehydration and requires large
amounts of intravenous fluids.

Obstruction may result in an impaired distal
tubular response to aldosterone, resulting in a
paradoxical hyperkalemic acidosis when
relieved. This usually resolves spontaneously.
A small number will have permanent tubular
damage and a persistent salt wasting
nephropathy.

Renal replacement therapy (RRT) [21-23].
The initiation of RRT in patients with AKI
prevents uremia and immediate death from the
adverse complications of renal failure.

Multiple modalities of RRT are currently
available. These include intermittent
hemodialysis  (IHD),  continuous  renal
replacement therapies (CRRT), and hybrid
therapies, such as sustained low-efficiency
dialysis (SLED).

Indications for dialysis in AKI are refractory
fluid  overload;  hyperkalemia  (plasma
potassium concentration > 6,5 me/l) or rapidly
rising potassium levels; metabolic acidosis (pH
less than 7,1); signs of uremia e.g. pericarditis
and decline in mental state; certain alcohol and
drug intoxications.

Timing of initiation of dialysis. Studies
published during the 1960s and 1970s
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suggested that improved outcomes were
associated with the initiation of hemodialysis
when bun reached exceeded 150 to 200 mg/dl.
More recent studies have evaluated the
relationship between the timing of RRT
initiation and clinical outcomes. Several non-
randomized studies have reported that improved
outcomes, including survival, are associated
with early versus late initiation of RRT. It has
been suggested that initiation of RRT dialysis
prior to the development of overt symptoms and
signs of renal failure due to AKI improves the
outcome.

Discontinuation of RRT therapy. RRT is
usually continued until the patient manifests
evidence of recovery of kidney function:
increase in urine output; a progressive decline
in serum creatinine concentration after initial
attainment of stable values (assessed daily
during CRRT or predialysis in patients
managed with IHD) despite a constant dose of
renal support; measurement of creatinine
clearance e.g. on six-hour timed urine
collections obtained when the urine output
exceeded 30 ml/hour based on an average
serum creatinine at the beginning and end of the
timed collection.

PROGNOSIS

Patients with acute kidney injury are more
likely to develop chronic kidney disease in the
future. They are also at higher risk of end-stage
renal disease and premature death. Patients who
have an episode of acute kidney injury should
be monitored for the development or worsening
of chronic kidney disease [1-2].

PREVENTION

Because of the morbidity and mortality
associated with AKI, it is important to identify
patients who are at high risk of developing this
type of injury and to implement preventive
strategies (table 6) [1-2]. Those at highest risk
include adults older than 75 years; persons with
diabetes or preexisting CKD; persons with
medical problems such as cardiac failure, liver
failure, or sepsis; and those who are exposed to
contrast agents or who are undergoing cardiac
surgery.
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Table 6
Risk factors of AKI and preventive strategies [1]
Risk factors Preventive strategies
Cancer chemotherapy Hydration and allopurinol administration a few days before chemotherapy
with risk of tumor lysis initiation in patients at high risk of tumor lysis syndrome to prevent uric acid
syndrome nephropathy

Avoid nephrotoxic medications if possible

Exposure to nephrotoxic

N Measure and follow drug levels if available
medications

Use appropriate dosing, intervals, and duration of therapy

Avoid use of intravenous contrast media when risks outweigh benefits

If use of contrast media is essential, use isoosmolar or lowosmolar contrast

Exposure to radiographic agent with lowest volume possible

Optimize volume status before administration of contrast media; use of
isotonic normal saline or sodium bicarbonate may be considered in high-risk
patients who are not at risk of volume overload

contrast agents

Use of N-acetylcysteine may be considered

Optimal fluid resuscitation; although there is no consensus, MAP goal of >
65 mm Hg is widely used; isotonic solutions (e.g., normal saline) are preferred
over hyperoncotic solutions (e.g., albumin)

Hemodynamic instability Vasopressors are recommended for persistent hypotension (MAP <
65 mm Hg) despite fluid resuscitation; choice of vasoactive agent should be
tailored to patients’ needs

Dopamine is not recommended

Avoid hypotension and gastrointestinal bleeding

Early recognition and treatment of spontaneous bacterial peritonitis; use
albumin, 1,5 g per kg at diagnosis and 1 g per kg at 48 hours

Hepatic failure Early recognition and management of ascites

Albumin infusion during large volume paracentesis

Avoid nephrotoxic medications

Maintain adequate hydration

Alkalization of the urine with intravenous sodium bicarbonate in select
patients (normal calcium, bicarbonate less than 30 mEq per L or 30 mmol
per |, and arterial pH less than 7,5)

Rhabdomyolysis

Adequate volume resuscitation/prevention of hypotension, sepsis, optimizing
Undergoing surgery cardiac function Consider holding renin-angiotensin system antagonists
preoperatively
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